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CU few 
of the 


THOUSANDS OF 
INSTALLATIONS 





Three 4-inch Nordstrom Valves in Lt | ? a — 16-inch Nordstrom Valve outside of 
a California gas plant. ° a Canadian metering house. 





Nordstrom Valve installation at 
metering station in Southern 
California. 

Ask for Bulletins 


enyp js 


Nordstrom Valves on transmission Nordstrom Valves on meter lines at 
lines at Kettleman Hills, California. ‘ Milpitas, California. 


. 


MERCO NORDSTROM VALVE CO.., a subsidiary of PITTSBURGH EQUITABLE METER CO. 


Main Offices: Pittsburgh, Penne. Branch Offices: New York City, Buffalo, Philadelphia, Columbia, Memphis, Atianta, Chicago, 
Kensas City, Tulsa, Houston, Los Angeles and Oakland. 








When a material 
serves as longand 
satisfactorily as 
cast iron pipe has 
in gas distribu- 
tion service, op- 
portunity for 
improvement is 
limited. Yet per- 
formancerecords 
and A.G. A. Labo- 
ratory tests prove 


a Gating box Figure the cost per service-year 
ye yoranical ; of this cast iron gas main in- 
joints, as made by stalled 100 years ago in Boston 
C.LP.R.A. mem- and still in service. Yet we make 
bers, represent a better cast iron pipe today. 
major improve- Available in 1% to Bt inches in 
ment, diameter— mechanical joint, bell 

and spigot, plain end or flanged. 


CAST IRON PIPE 
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REVERSE FLOW | 


THE HAZARDS that threaten when there is a reversal of the flow of gas at the exhausters or boosters 
are eliminated by Bartlett Hayward Safety Check Valves. 

Exhausters and boosters are much more readily started up and shut down when these valves are 
used. Operation at low differential pressures is assured by stream-lined discs, ball bearings 
and lubricated packing. Accurate machining of the contact surfaces gives positive seating. 
The valve bodies are of rugged cast iron or welded steel. Discs are cast or rolled steel. 
Chattering, even with positive exhausters operating at low speed, is prevented by 
correct design. Changes in existing gas connections are reduced to a minimum by 

specially designed and built valves. 
No matter what problem confronts you, if it is relative to the manufacture or 
distribution of gas . . . Complete gas plants of any size from design to 
construction, individual apparatus, inspection, repairs, valuation .. . 
The Bartlett Hayward Company is eminently qualified to assume 
entire responsibility. Your inquiry will be welcome. 


THE BARTLETT HAYWARD COMPANY 
BALTIMORE. MARYLAND 
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THE U. G. 1. CONTRACTING COMPANY 
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10,000,000 CU. FT, CAPACITY” 


pREssUREGAS HO LD ERS PRESSURE 


PURIFIERS - TANKS - CONDENSERS 
STEEL PLATE CONSTRUCTION 


INTEGRITY GOOD WORKMANSHIP FAIR DEALING 


CRUSE-KEMPER CO. 


AMBLER,PA. 




















Meters 
All sizes — 
up 10 — 
3,400 cu. ft. Calorimeters 
capacity Wet Meters 


Gauges 
Apparatus 


METER REPAIR PARTS 


ALL MAKES — ALL SIZES OF METERS 


LARGEST GAS COMPANIES NOW 
USING OUR PARTS 
SEND FOR OUR CIRCULAR ON 
METER REPAIR PARTS 


SAMPLES AND PRICES 


GLADLY SENT 
a om 


LAMBERT METER CO. 


BUSH TERM. BLDG. 4, BROOKLYN, N. Y. 




































Actual installation of Reynolds 
Furnace Regulator. 


Cross-sectional view of New Reynolds 
Refrigeration Regulator. Note sim- 


plicity of construction, ruggedness 
and fool-proof design. 






@ REYNOLDS Low Pressure Regulators guar- 


antee steady, constant, unvarying pressure, 


even though the volume varies and line pres- 
sure fluctuates. Precision built and delicately 
balanced for accurate performance on low 
pressure installations, the units shown above 
are backed by the factory test through a range 
of operating conditions... but the thousands 
in operation after years of service is the proof 
that Reynolds Low Pressure Regulators are 
reliable, economical and safe. Our Engineer- 


ing Department is at your service. 






REYNOLDS PRODUCTS 


High Pressure Service House 
Regulators—Straight Lever Type 
—Models 0-10-20 series; Toggle Ww 
Lever Type—Model 30 series. 

Low Pressure Service or Appli- 


ance Regulators. Branch Offices: 


421 Dwight Building 
Kansas City, Mo. 
2nd Unit, 
Santa Fe Bldg. 
Dallas, Texas 


District Station Regulators 
Single or Double Valve—Auxil- 
iary Bowl and Automatic Loading 
Device Optional. 

High Pressure Line Regulators 
—Pilot Loaded—Pilot Controlled. 
Toggle Type Regulators—Single 
Valve, Double Valve, Triple Outlet. 
Seals—Dead Weight or Mercury. 


Representatives: 

Eastern Appliance Co. 
Boston, Mass. 

F. E. Newberry, 


Back Pressure Valves . Automatic Avon, N. J. 
Quick Closing Anti-Vacuum Valves 

. Automatic Shut Off Valves . Lever 

Operated Valves . Louver Oper- 

ated Device . Atmospheric Regu- 

lators . Vacuum Regulators. 


REYNOLDS GAS REGULATOR CO. 


ANDERSON, INDIANA, U.S. A. 















GAS GC QNTRO L Sites £ 1789e 
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FUTURE ANNOUNCEMENTS WILL BE MADE STRESSING THE ERIE LABORATORY AND ITS CONTRIBUTIONS 
TO THE DEVELOPMENT OF HIGH PRESSURE MEASUREMENT BY IRONCASE AND ORIFICE METERS 
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HERE’S THE PLACE 
THE MARAMOR 


Columbus, Ohio + One of 
Ohio’s Finest Restaurants 





* 
' HERE’S THE MAN 
| ' M.L. McGUCKIN, President 


For Every Modern Requirement 


@ Mr. McGuckin hit the nail on the head when he said, 
“You have evidently studied intensively the needs of your 
market.” When such an authority on modern restaurant 

ractice selects Magic Chef for his heavy duty equipment 
his endorsement carries weight. Hotels, restaurants, taverns, 
inns, clubs, hospitals and institutions, public and private, 
will find their requirements met completely in Magic 
Chef Heavy Duty ranges, broilers, bakers and roasters. 


AMERICAN STOVE COMPANY 


BOSTON = NEW YORK © ATLANTA *® CLEVELAND * CHICAGO 
ST. LOUIS «© PHILADELPHIA © SAN FRANCISCO * LOS ANGELES 


G tf 
AMERICAN STOVE COMPANY 
LOOK FOR THE RED WHEEL WHEN YOU BUY A MAGIC CHEF 
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Domestic Gas Utilization 


HE functions of the Sales and 

Service Departments of the Gas 
Industry are by their very nature 
somewhat overlapping. Certain it 
is that in service work involving pub- 
lic contacts a sprinkling of those 
personal persuasive powers which 
are part and parcel of sales ability, 
is a decided asset to fitter or com 
plaint man. Doubted by but few is 
the fact that a rudimentary knowl- 
edge of service department routine 
and methods increases the value of 
a salesman to his company, as well! 
as to himself. Furthermore, sales- 
man familiarity with the fundamen- 
tal problems and their remedies in- 
cident to everyday adjusting and 
servicing jobs constitutes firm 
ground upon which customer confi- 
dence can be built up. Stimulating 
customer confidence through pleas- 
ing contacts with well-informed gas 
representatives definitely enhances 
sales volume. 

In the average gas property, by far 
the greatest number of service calls 
are classified under the general 
heading of “top burner adjustment.” 
This condition is not necessarily due 
to any inherent weakness in burner 
design or construction, or for that 
matter, to improper gas. The secret 
of this situation is that the present 
backbone of the business is the do- 
mestic cooking load. In the normal 


range, at least 75% of the gas used 


is consumed through the top burn- 
ers. Thus, a substantial part of 
service department time is devoted 
to the adjustment of domestic range 
top burners. Although the policy of 
some companies does not allow retail 
salesmen to make actual mechanical 


Range Division 
Top Burners—Part Ill 


By 
Charles W. Merriam, Jr. 


Manager, Lynchburg Gas Company, 
Lynchburg, Virginia. 


adjustments on consumer appliances, 
a comprehension of the principles in- 
volved permits salesmen to at least 
distinguish between good and bad ad- 
justments. Such knowledge permits 
an intelligent recommendation to the 
service department. Understanding 
of the differences between right and 
wrong will allow explanations by the 
salesmen that clear up many consum- 
er misunderstandings, thus eliminat- 
ing in many instances the necessity 
for a service call. The inevitable con- 
clusion is that salesmen could profit 
much by grasping a basic understand- 
ing of the range top burner and the 
simpler problems incident to its suc- 
cessful design and satisfactory oper- 
ation. 

The requirements of a top burner 
on a domestic gas range serving the 
interests of the user to the best ad- 
vantage may be summed up gener- 
ally as follows: 


1. Ignition rapid and positive 
(a) Without flash-back in burner 
head or tube. 
(b) Without flame lifting away 
from burner ports. 
(c) With sure travel from port to 
port of burner head. 
2. Complete combustion without 
(a) Carbon monoxide gases. 
(b) Carbon soot. 
Efficient combustion without too 
great “excess secondary air.” 
4. Sufficient rate of heat input to 


Ww 


perform the work when and as de- 
sired. 

5. Even distribution of heat for 
standard utensils. 

6. Burner flexibility, permitting turn 
down to point at least as low as 
20% of maximum rating without 
flash-back or easy extinguishment. 


A burner not complying with each 
and every one of the foregoing is 
faulty in éither design, adjustment, 
or in both. Likelihood, however, of 
basic difficulties in design of standard 
domestic burners is exceedingly re- 
mote, due to the exacting standards 
of the A. G. A. Laboratory and to 
the highly competitive nature of the 
stove field. 

The art of burner design and the 
adaptation of such to the inherent 
limitations of foundry and machine 
practice introduce complications of a 
high order of involvement to be 
tampered with only by the experi- 
enced professional’. Despite the in- 
tricacies incident to the original plan- 
ning and execution of a new burner 
model, there are certain inherent 
principles wholly within the grasp of 
less specialized gas men. In fact, 
the simple adjustment of an ordinary 
top burner presupposes a working 
knowledge of the whys and where- 
fores of a sort that any well trained 
service man considers as virtually the 
beginning of the alphabet. This un- 
derstanding of fundamentals could 
with benefit to all concerned be com- 
mon property to the sales depart- 
ment. 

First, let us get an overall picture 
of a complete burner by examining 
the accompanying drawing of a so- 














‘ie ali 








10 


called star type of burner together 
with its description of operation. 
Inspection of this drawing reveals 
that the essential elements of a do- 
mestic star burner are as follows: 


a manner that suction so brought 
about pulls in air through the 
mixing head and air shutter in an 
amount proportional to that of the 
gas admitted by the orifice. 
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GAS BURNER 


(“Star” Type) 

Turning the gas cock on so that the handle is parallel to the length of the burner permits 
gas to flow through the gas orifice at a high velocity. Emerging in a rapidly moving jet gas 
leaves the orifice in a stream whose direction should be exactly that of the center line of the 
mixing tube. 

The mixing head is flared out as shown in such a manner that the suction created by the 
fast flowing gas from the orifice pulls in air through the so-called primary air shutter affixed 
to the entrance. The gas and primary air (i. e. air mixed with the gas previous to burning) 
Start mixing in the throat and continue down the length of the mixing tube into the burner 
head. Three mechanical adjustments are possible, viz., (1) the gas cock may be readily placed 
in any position from full on to completely off. (2) the orifice may be screwed into varying 
positions thus altering the rate of gas flow, or (3) the air shutter, which is a slotted metal 
disc, may be turned to admit varying amounts of primary air. The primary air shutter is fitted 
with a set screw to secure the shutter after adjustment has been made. 

The air and gas mixture in the hollow burner head progresses through the arms to the in- 
dividual ports. Here as the air-gas mixture passes out into the surrounding atmosphere ig- 





nition occurs and goes on to completion combustion in the presence of secondary air. 


1. An iron casting so designed as to 
provide 


(a) Mixture head with hair shut- 
ter to permit the sucking in, 
or entrainment, of air for 
mixture with the gas supplied 
prior to ignition. 

(b) Mixing tube to conduct the 
air-gas mixture forward to 

(c) Burner head with 8 arms to 
spread out the gases for re- 
lease through vertically 
drilled holes called ports. 

2. A burner cock controlling the ad- 
mission of gas from the gas pipe 
or range manifold. 

3. An orifice projecting the gas in a 
rapidly moving stream into the 
throat of the mixing tube in such 





1 Particular reference at this point in- 
volving technique of burner design is 
made to “The Service and Practice of 
Gas Supply,” Volume II, by Arthur Coe, 
published by Stott Brothers, Ltd., Lister 
Lane, Halifax, which contains a most 
lucid presentation of the complete sub- 
ject. Mention should likewise be made 
of such American sources as “Combus- 
tion” by the American Gas Association, 
“The Aeration of Gas Burners” by Ko- 
walke and Ceaglske in A. G. A. Proceed- 
ings—1929, “Fuels and Their Combustion’ 
by Haslam and Russell, published by Mc- 


Graw-Hill Co., Bur. Standards Tech. Pa- 


per 193 and Circular 394, and “Gas Engt- 
neering Handbook,” published by Mce- 
Graw-Hill Co. The foregoing references 
are of such a technical nature as to m- 
terest only those concerned with the finer 
considerations of design or distribution 
problems of a most unusual nature. 


Due to essentially all gas ranges in 
1930 and before having the star type 
of burner, the majority of gas 
ranges in service today are so 
equipped. Since 1930 most manufac- 
turers have adopted some modifica- 
tion of the star type, notably the 
round type which is described in de- 
tail in the next article. Irrespec- 
tive of the type, all top burners in- 
involve basically the same elemental 
physical principles worthy of minute 
study. 

With any given burner, one does 
not have to be a mechanical Houdini 
to perceive that the conditions hav- 
ing to do with the gas orifice and 
the air shutter are the prime factors 
governing the results achieved. 
Treatment of the gas orifice is natur- 
ally the first to be taken up. Initial 
concern is with the amount of gas 
introduced into the burner in a given 
time interval, such as an hour. Prop- 
erly speaking, the orifice is that part 
of the burner assembly that controls 
and governs the rate of the flow of 
gas. 

A little reflection on the problems 
incident to the orifice will establish 
that the following obvious, but vari- 
able, conditions will affect the rate 
of the gas flow. 

(1) Pressure, expressed in inches 

of water column. 

(2) Specific gravity, i.e., weight 
of the gas per cubic foot rela- 
tive to that of air. 

(3) Area of the orifice opening. 
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A more ready conception of the ori- 
fice can be had by imagining the 
same with a liquid, which resembles 
gas quite closely, flowing through 
the opening. One readily realizes 
that the greater the pressure, the 
more will be the gas going through 
such a hole. By the same token, the 
lighter the gas in weight (the less 
specific gravity) the easier the es- 
cape and hence the greater the flow. 
And, of course, the larger the area, 
the greater will be the quantity of 
gas in the jet, or stream. The prob- 
lem is, exactly how and to what ex- 
tent do these three factors of pres- 
sure, gravity and area control the 
gas delivered to the burner by an 
orifice. 

After numerous series of com- 
petent tests, there seems to be gen- 
eral agreement that the awe-inspiring 
mathematical formula? appearing in 
the footnote below applies with a 
reasonable degree of accuracy to the 
most often encountered gas orifice. 
The attention of only the inquisitive 
and the brave is directed thereto. 
However, there are comparatively 
easy approaches that can be made to 
the orifice formula. In practice, the 
pressure is the factor most likely to 
fluctuate. The idea seems to be gen- 
erally prevalent that the gas deliv- 
ered varies directly as the pressure 
(for instance, that an orifice having 
4" gas pressure would discharge only 
half as much as when subject to an 
8” pressure) but such is NOT the 
case, because the gas quantity actu- 
ally varies according to the relation- 
ship, obscure to some people perhaps, 
of the square root of the pressure. 
This square root business is not as 
bad as it sounds and to simplify mat- 
ters, a brief tabulation is presented. 

Square Roots of Common Manifold 

Pressures 
12” 3.4644 9” 3.000 6” 2449 3” 1.732 
11” 3.317 8” 2828 5” 2236 2” 1.414 
10” 3.162 7” 2646 4” 2.000 1” 1.000 





/- 
O = 1300 A —_—- 
Ss 
in which QO = quantity of gas discharged, 
cu. ft. per hr. 


A =area of orifice, sq. in. 
H =gas pressure, in H:0 col- 


umn 
S=specific gravity of gas 
(air = 1.0) 


That ts enough to floor the less sophisti- 
cated, but let us puzzle out what it means. 
Suppose for the sake of illustration a con- 
crete example is taken in which the ori- 
fice (A) ts 0.00385 sq. in. or a No. 50 
Standard Twist Drill, the gas pressure 
(H) is 9” and the specific gravity (S) 
1s 040, then substituting in the above 
equation: 

Quantity /9 
discharged = 1300 0.00385 / — 

V A 


= 5.005 V 22.5 
= 237 cu. fl. of gas per hr. 


9 6 se sence 


oA ar en oe) x 











rk Ce 
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Of particular interest is that the quan 
tity (Q) varies as the square root of the 
pressure (H). Thus, if as in the fore- 
going, the quantity is 23.7 cu. ft. with a 
9” pressure, a reduction of the pressure 
to 6” would diminish the quantity to 19.4, 
or reduced to 4" pressure, (Q) would 
equal 15.9. The quantity (Q) also varies 
inversely as the square root of specific 
gravity (S) and directly as the area (A) 

This simple disposition of the orifice 
formula will doubtless outrage the sensi- 
bilities of the more serious student of gas 
engineering. The truth 1s that numerous 
other factors influence this abbreviated 
formula. The constant of 1300 here used 
reflects a disregard for what in many 
instances are important considerations. 
Among the prominent factors is the angle 
at which gas approaches the orifice open- 
ing. A second factor is whether the 
opening constitutes a sharp-edged orifice 
or a channel effect. In the case of a 
channel, the distance or length of such in 
relation to the area of the opening has an 
important bearing on (Q). Study may be 
pursued in “Efflux of Gas Through Small 
Orifices,’ U. S. Bur. of Stand. Sct. Paper 
359, and in “Flow of Gas Through Onri- 
fices on Domestic Appliances,’ Am. Gas 
Assoc. Lab. Bulletin No. 1, and in A. G 
A.’s “Mixed Gas Research.” 

With this data anyone capable of arith- 
metic can calculate the effects of pressures 
on the gas input to a burner. Presume for 
a moment that at 6” pressure a burner 
was rated at 21.0 cu. ft. per hr. and the 
pressure was reduced to 4” (a loss of 2” 
or a 1/3 drop) the quantity then becomes 

2.000 
210 X —— = 172 cu. ft. per hr. in which 

2.449 
from the table the values for 6” and 4 
were taken. The quantity then was re- 
duced but 18%. By the same method, in- 
creasing a 3” pressure to 5” increases the 
quantity not 66-2/3% but only 29%. This 
fundamental natural law is a real “break” 
for gas properties cursed with fluctuating 
line pressures (plus or minus 25% pres- 
sure having no perceptibly adverse conse- 
quences). 


In the final analysis, the real pur- 
pose of the orifice is to introduce 
B.t.u. into the burner at the proper 
hourly rate. To accomplish this fun- 
damental objective necessitates tak- 
ing into account the thermal value, or 
3.t.u. content, of the-gas. Thus, 
since most domestic top burners are 
rated at a 9,000 B.t.u. imput per hr., 
the quantity of 525 B.t.u. gas re- 
quired to deliver this prescribed 
number of heat units would be 17.1 
cu. ft., whereas for 1,050 B.t.u. gas, 
the amount would be half as much, 
or 8.6 cu. ft. of gas to effect the same 
B.t.u. input. Generally speaking, as 

*On pages 22 to 29, inclusive, of the 
second edition of the A. G. A. Range 
Manual, information is. exhibited which 
should aid in the selection of the proper 
orifice under ordinary operating condi- 
tions. On page 922 of “Gas Engineering 
Handbook,” an exceedingly handy align- 
ment chart is published, designed for a 
similar purpose. 

Most gas fitters carry a set of reamers 
for increasing orifice sizes. The indis- 
criminate use of this tool ts frowned upon, 
although in skillful hands both time and 
money can be saved. 


11 


GAS COCK (Angle Type) and ORIFICE (Adjustable Cap Type) 


The accompanying drawing illustrates a standard gas cock of the angle type (partially “cut 
away” to show plug (3) in cross-section) and its accessory, an orifice spud, or cap, of the ad- 
justable type. The cap (5) screws on to the body of the cock at (6) thus allowing the wedge 


point (16) to approach the angle surface (14) and orifice (7). 


In accordance with the ex- 


tent to which the cap (5) is screwed on to the barrel (6) means of adjustment is afforded. 
Gas enters, as shown, into (1) which male screw threads into the main gas pipe, or mani- 


fold, on the range. 


The threaded end (1) is a part of the main cock body (2). 


Gas pro- 


gresses through the bored cylinder (2) and hence through the hollow barrel (6) to the open- 


ing (4). 


Gas progresses around the tip of the pointer (16) and being confined by the sur- 


rounding cap (5) jets out through the orifice (7) as shown. The pointer (16) is ground down 


on two sides as shown by the shaded portion. 


The tapered plug (3) is held tight against the sides of the body (2) by the coil spring (8) 
which spring is held by the top (9) that is threaded on to the cock body at (10). A small 
space is left at (11) to allow “take up” of the plug (3) to insure a tight seal against gas 
creeping back up between the plug and interior body wall. 

The plug (3) may by means of a cock handle at (12) be revolved to turn the drilled verti- 


cal hole in the plug beyond the gas-way in (1) just shutting off the flow of gas. 


The plug 


(3) is, however, only permitted to move through a quarter turn (90°) by the pin (15) which 


is blocked by the slotted side wall of the cock. 
off, or “pinched down,” by a shorter turn of (12). 
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the heat content increases, so does 
the specific gravity, although there 
are outstanding exceptions (such as 
a 525 coal gas might have a gravity 
of 0.42 and a carbureted water gas 
of the same B.t.u. value might re- 
cord a gravity of 0.70.) Further 
than this, alterations in the specific 
gravity affect the quantity of gas 
admitted to a given burner, but this 
phase is doubtless best left to the 
astuteness of distribution engineers. 
These circumstances illustrate why 
the necessity exists for employing 
care in selecting the orifice for each 
type of burner for a particular gas 
in a given locality. 

A glimpse of the details of a com- 
mon type of orifice is shown in the 
accompanying drawing, illustrating 
in addition to this, a standard burner 
cock of the angle type. Study of 
this orifice will assist in visualizing 
the application of the principles ex- 
pressed in the foregoing general for- 
mula*. Appreciation can be readily 
gained of why the orifice must be 
free of burrs, or any other obstruc- 
tions preventing a smooth, free-flow- 
ing gas jet emanating from the ori- 
fice. The orifice depicted is of the 
type adjusted by altering the position 
of the hole with respect to the wedge 
point, turning to the left lessening 
the B.t.u. input and screwing to the 
right increasing the input. Take a 





Gas may, of course, be only partially turned 
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pair of flat-nosed pincers in hand 
and try an adjustment on an actual 
burner. The fixed orifice, i.e., the 
non-adjustable type, is seldom used 
on domestic top burners because of 
the flexibility offered by the adjust- 
able type in accommodating more or 
less permanent changes in district 
pressure regulators, or other basic 
conditions. 


The gas cock shown is remarkably free 
from service difficulties, particularly in 
those of more recent and refined manu- 
facture. The same is likewise true of the 
elbow type of gas cock. Due to precision 
workmanship and sound materials, leaks 
are almost unknown, which are made even 
more remote by the ingenious spring keep- 
ing the plug pressing against the sloping 
barrel in the body. Even the once fre- 
quent complaint of sticking valves ts rap- 
idly becoming extinct, due to higher grade, 
temperature-resisting greases and in some 
instances to special graphite-impregnated 
plugs. If hard turning is experienced, the 
plug should be. removed, both it and the 
inside barrel carefully wiped free of grit 
or caked grease, and the new cock grease 
applied sparingly only to the plug. Grease, 
although capable of withstanding up to 
300°, 1s not a satisfactory remedy for a 
leak, nearly all such valves having to be 
replaced particularly if no “take-up space” 
remains. In the event the cock ts re- 
moved, wiring or brushing of the gas- 
ways should always be carried out before 
putting back into service. A light coating 
of pipe dope is recommended for the 
threads on that part screwing into the 
manifold. 

The next phase of the burner sub- 
ject is concerned with primary air— 
how much, or how little? Before 
becoming entangled in a mire of “un- 
understandables,” let’s refresh our 
minds on several points that many 
gas men seem to have varying con- 
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ceptions of. First, a definite amount 
of air is required to furnish a suf- 
ficiency of oxygen to complete com- 
bustion. Every individual gas re- 
quires an unchangeable quantity 
which is always the same for that 
particular gas. The fact that most 
manufactured gases necessitate about 
4.5 cu. ft. of air for each cu. ft. 
of gas burned (natural gas about 
twice that amount) is rather com- 
mon knowledge. A convenient rule- 
of-thumb is that 9 cu. ft. of air 
are required for each 1,000 B.t.u. of 
gas burned. Whatever this air re- 
quirement for combustion, it is pos- 
sible to supply the same to the gas 
in either of two ways (or what is 
more probable, in a combination of 
two ways) that is, by so-called 
primary air, or by so-called second- 
ary air, which terms doubtless need 
definition. Primary air is that which 
is introduced and mingled with the 
gas stream from the orifice before 
the mixture reaches the point at 
which ignition, or burning, occurs. 
In the domestic burner, the primary 


8 


“J 
°o 


Primary Aur, Jo Required Theoretical Total 
rs) 


GAS INPUT, 1000's BTU Per Hour 
BURNER CHARACTERISTICS 


air is sucked in through the head 
by the momentum of the gas jet com- 
ing from the orifice (sometimes 
called “‘spud”). Secondary air is 
that which is furnished to the flame 
after burning has started. In the 
domestic burner, secondary air is 
supplied from the atmosphere im- 
mediately surrounding the ports and 
the flame itself. In normal domestic 
range operations, roughly 55% of the 
total oxygen comes from the primary 
air and the balance requisite to com- 
plete burning is supplied by the sec- 
ondary air. After all of the air need- 
ed to carry out combustion com- 
pletely has been mixed with the gas 
(which air we remember to be fixed 





*In Bur. Stand. Tech. Paper No. 304, 
“4A Method For Testing Gas Appliances 
to Determine Their Safety from Produc- 
ing Carbon Monoxide,” several charts are 
displayed indicating characteristics for va- 
rious types of burners, the chart here in- 
cluded being redrawn with slight varia- 
tions from data there shown for a giant 
burner having a probable rated input of 
2,000 Btu. per hr. Present standard 9,000 
Btu. top burners have substantially similar 
characteristics. 





in amount) any further secondary 
air, by being unable to enter into the 
chemical process of burning, is called 
“excess.” Since such extra, or su- 
perfluous, air can only be introduced 
after burning has started, it is termed 
“excess secondary air.” With a clear 
comprehension of these easy “gram- 
mar lessons” we advance to the next 
step. 

To get the story across quickly, 
the accompanying graph is included 
here depicting “Burner Characteris- 
tics*.” The intent is to graphically 
present the probable results to be 
anticipated by varying either the 
“Primary Air as % of Total Air 
Required” or the “Gas Input” on 
both of which factors burner per- 
formance depends. The top curves 
indicate the upper limits of primary 
air which, if exceeded, will cause 
the burner either to flash back or the 
flame to lift off of, or blow away 
from, the ports. Too much primary 
air creates a condition commonly re- 
ferred to as too lean a mixture. The 
two lower curves, yellow tips and 


American Gas Journal—August, 1936 


required to properly train personnel 
to obtain the perfect flame insofar 
as primary air is concerned. The 
appearance of the flame itself is the 
only guide used in the field, which 
circumstance naturally involves the 
human element. Fortunately, the ex- 
tent of possible choices is so wide 
that little serious difficulty is en- 
countered. It is significant to ob- 
serve in following the course of the 
normal entrainment curve that the 
per cent of primary air fluctuates 
only to a minor degree as the B.t.u. 
input varies, thus permitting the de- 
duction that the primary air-gas mix- 
ture is not substantially altered until 
very low turn down positions of the 
burner cock are reached. This rela- 
tionship emphasizes that the vertical 
side of the chart represents the pri- 
mary air as a per cent of the total re- 
quired air rather than as the amount 
of air in cu. ft. added to the gas be- 
before ignition. Thus, to further elab- 
orate on the point, let us assume that 
4.5 cu. ft. of total air is theoretically 
needed to complete the combustion 


Chart of Burner Characteristics 


The accompanying chart is designed to depict the results to be expected with an ordinary 
top burner from various primary air shutter adjustments under varying conditions of Btu. in- 
put, i.e., Btu. input is plotted against primary air with the latter expressed as a per cent of 
that total theoretically required to complete combustion. 

The area lying between the upper and lower curves (approximately from 90% down to 35%) 
represents conditions of burner adjustment under which flash back, flame blowing away from 
the ports, yellow tips or carbon monoxide will NOT be encountered. On the other hand, if 
the primary air is too great, either back firing or lifting flame will occur, depending upon the 
rate of Btu. input. If, however, too little primary air is admitted, the balance of the oxygen 
required for combustion must be supplied as secondary air, which by delaying the time of burn- 
ing, lengthens the flame, bringing about thereby yellow tips and conditions conducive to the 


| liberating of carbon monoxide. 


At low rates of Btu. inpput (under 5,000 per hr.) it is virtually impossible to so adjust the 
primary air shutter as to produce carbon monoxide. However, at heat inputs of under 5,000 
Btu. per hr. the primary air must exceed approximately 30% in order to avoid yellow flame tips. 


zero % of carbon monoxide, estab- 
lish limits below which percentage 
of primary air combustion results can 
be expected that indicate too rich 
a mixture. The closeness of the 
“yellow tip” and the “0% CO” 
curves to each other leads to the 
conclusion that the presence of a sus- 
tained and definite yellow tip in the 
flame from an ordinary domestic top 
burner will, if fired under a utensil, 
be accompanied by a certain amount 
of carbon monoxide generation. It 
is significant that inadequate primary 
air occasions a lengthening of the 
flame. Therefore, the necessity of 
keeping the burner adjustment of 
primary air between the rather wide- 
ly separated and lower limits is made 
immediately apparent by study of 
this chart. 

The center curve, ‘“‘normal entrain- 
ment,” establishes, as the name im- 
plies, the per cent of primary air 
commonly employed under average 
operating conditions. Due to the air 
shutter setting being manually, con- 
siderable instruction and practice are 


of 1 cu. ft. of 525 B.t.u. gas, from 
which it follows that a 9,000 B.t.u. 
top burner on full would require 
9,000 X 4.5 + 525 = 77.1 cu. ft. 
of air per hr., but since approximate- 
ly 60% of the total air (see chart) 
is mixed prior to leaving the ports, 
then 77.1 X .60 = 46.3 cu. ft. of 
primary air its introduced into the 
burner at 9,000 B.t.u. hourly input. 
At 4,500 B.t.u. input, or half the 
full burner rating, only about 46.3 + 
2 = 23.1 cu. ft. of primary air is 
entrained. In either case, the balance 
(Continued on page 47) 





°From a design point of view there are 
several additional factors of importance 
bearing upon primary air entrainment, tn- 
cluding the distance of the orifice from 
the throat and entrance to the mixing 
head, the diameter of the throat, the ven- 
turt shape of the head, throat and mixing 
tube, and also the temperature of the 
metal making up these parts. The rapid- 
ity with which the gas jet spreads out 
after leaving the orifice, as well as the 
coaxial relationship of the orifice and the 
throat together with that of the mixing 
tube, likewise condition primary air en- 
trainment. Supplementing references in 
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Erick Larson 


Gas Engineer 


Part 2 


Scope of Corrosion 


HE scope of corrosion is vast and involves numerous 

natural and created factors together with various 
conceptions and theories of the reactions which occur. 
Corrosion is frequently termed deterioration, disinte- 
gration or natural devaluation or destruction of pipe 
materials. The broad scope of corrosion theories pre- 
cludes any intensive presentation of the various schools 
of thought in a manual of practical mitigation. How- 
ever, a knowledge of the various theories and factors 
contributing to the effects of corrosion are necessary to 
recognize the potential sources of corrosion when sur- 
veying areas surrounding existing or contemplated sub- 
surface structures. The similarity of effects produced 
by several agents requires intimate study and careful 
analysis before the results may be attributed to a par- 
ticular factor. 

The general term corrosion includes in its scope the 
physical loss of weight or pipe material resulting from: 
uniform or non-uniform oxidation or rusting of the 
surface; pitting; erosion of pipe material due to wear 
from external physical forces; electrolysis; graphitiza- 
tion; solubility in liquids; combination with other ele- 
ments or compounds or from any other medium or de- 
teriorating agent. All materials used for the conveyance 
of gas, oil, water, steam, etc., are subject to corrosion 
under both favorable and unfavorable soil conditions, 
but the natural or controlled corrosion rate is the impor- 
tant factor. A slow rate of corrosion in many instances 
has resulted in a practically imperishable structure. 

Physical deterioration may be averted, retarded or re- 
versed depending upon economic considerations. De- 
terioration is averted by the use of pipe materials or 
protection known to provide permanency under the par- 
ticular soil conditions encountered. Deterioration is 
retarded by providing a lower degree of protection than 
necessary for averting deterioration and by chemically 
or physically removing or decreasing the concentration 
or number of corroding agents. Deterioration is reversed 
when a pipe is restored to practically the equivalent of 
the original condition considering only the effects of 
deterioration. 

The effects of corrosion, being physical, the resulting 
aging, wear and tear or deterioration is directly measur- 
able. However, the rate of corrosion is not uniform 
and may cease completely. Therefore, the physical 
measurement of corrosion is seldom directly related to 
such values as pecuniary or functional depreciation 
which result from inadequacy, controlled or directed 
displacement or replacement, accidental or wanton de- 
struction, obsolescence, abandonment for other causes 
than failure from corrosion, decrease of effective in- 
ternal diameter, etc. The contrasts between corrosion 
and other types of losses are mentioned, as the tendency 
is to confuse the physical results of corrosion with de- 
preciation, although there is practically no direct cor- 
relation. 





Recognizing tne sub-surface corrosion problem as 
arising from the physical change in pipe materials, in- 
terest is focused upon the causes. The forces produc- 
ing corrosion may be generally classified as chemical, 
electrical or physical. The boundaries between these 
forces are frequently indefinite. 

In the practical operation of sub-surface structures, 
the existence at any location of only one deteriorating 
medium is uncommon. However, the major proportion 
of deterioration may be frequently attributed to one fac- 
tor. The corrosive agent present in the greatest quantity 
or concentration is not necessarily the one producing the 
majority of the corrosion, Corrosion is caused by the 
combined effect of the agents present, some of which 
may not directly act upon the metals but acquire cor- 
rosive properties by contact or reaction with other ele- 
ments. Pure water only dissolves a small amount of 
any metal, whereas by dissolving and spreading a cor- 
rosive agent water may become the most vital factor 
and, therefore, the one to control. The difficulty in 





20” Cast Iron Pipe—over 100 years old—uncovered in Chatham Square 

at Oliver St., New York City, for the purpose of removing an old 

double-gear gate to be replaced by a sleeve. Mr. Mauser, Asst. 

Engineer, reports that they have had no leaks in this line in a 
number of years. 
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recognizing the fundamental sources of corrosion has 
resulted in failure of many attempts to chemically treat 
soil to prevent deterioration. 

The progressive rate of the action of any or all of 
the factors directly causing corrosion may be modified 
by time, temperature, pressure, saturation, concentra- 
tion, comparative areas exposed, velocity of or relative 
motion between the solution and metal, surface film 
formations, etc., all of which will be discussed in- 
dividually. 

The complexity and broad scope of corrosion pre- 
cludes the possibility of discussing all of the factors as 
a unit, but a knowledge of the effect of each is vital to 
properly establish the causes. 


Chemical Theories 


The oxidation or rusting of iron is one of the most 
frequently encountered corrosion phenomena. Ordi- 
narily oxygen only unites directly with iron at extremely 
high temperatures and, therefore, a working theory is 
necessary to account for the occurrence of such phe- 
nomena at normal temperatures. A strictly chemical 
interpretation is that in the presence of air and water, 
generally containing dissolved carbon dioxide, carbonic 
acid is formed and attacks the iron, forming ferrous 
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carbonate. The released hydrogen combines’ with 
oxygen from the air and decomposes the ferrous car- 
bonate in the presence of oxygen and more water into 
ferrous hydroxide generating carbonic acid. The cycle 
is presumably continuous with the addition of small 
quantities of oxygen. 

Another interpretation is known as the hydrogen- 
peroxide theory. Iron, oxygen and water interchange 
molecules to form ferric hydroxide and hydrogen per- 
oxide. A continuous cycle results provided an adequate 
supply of oxygen exists. 

These chemical theories have many weaknesses and 
are mentioned because of their historical significance 
and importance as steps in the development of the now 
generally accepted electro-chemical theory for explain- 
ing atomic separation and interchange. 
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Electro-Chemical Theory 


The Electro-Chemical theory has more proof than 
any other conception concerning chemical reactions. Its 
extensive scope explains even the solubility of metals 
in pure water. Each metal has an individual tendency 
to enter into solution in water displacing hydrogen ions. 
The measure of this tendency is called its “Solution 
Potential.” 

Under proper conditions water may be changed 
form and contain hydrogen and hydroxyl ions. An ion 
is an atom carrying an electrical charge. The positively 
charged hydrogen ion travels to the metal surface and 
loses its electrical charge to the metal atom, becoming a 
hydrogen atom and, forming a film on the metal surface, 
be evolved as a gas or both. The positively charged 
metal ion combines with the negatively charged hy- 
droxyl ions forming ferrous hydroxide. If oxygen is 
present in the solution it will destroy the atomic hydro- 
gen film on the metal surface by combining with the 
hydrogen to form water, completing a cycle and mak- 
ing the process continuous. A lack or deficiency of 
oxygen in the solution will gradually decrease and may 
in some cases prevent further solution of the metal as 
the hydrogen film on the metal surface would protect 
the metal. The tendency of the metal to go into solu- 
tion is affected by the type of solution and concentration 
of metal ions in the solution. 

The electrical force required to liberate the film of 
hydrogen ions as gaseous hydrogen is called the “Hy- 
drogen Overvoltage.” 

The presence of minute particles of certain impurities 
or foreign matter having a different solution potential 
than iron, in or on the metal or the existence of acids 
in the solution will facilitate the equalization of electri- 
cal potential difference and increase the rate of iron 
entering solution. 

In acid solutions having a pH (measure of hydrogen 
ion concentration ) value of 4.5 or less the hydrogen ion 
concentration is sufficiently high to continuously cause 
the production of gaseous hydrogen and results in con- 
tinuous corrosion of the metal. Conversely the presence 
of alkalies and some other substances in the solution de- 
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creases the hydrogen ion concentration and diminishes 
or tends to prevent the iron entering solution by the 
formation of an impervious film of rust. 

The solution potentials of metals may be arranged in 
a so-called “Electromotive Series” with hydrogen used 
as an arbitrary standard, the values determined for each 
metal being termed the “Normal Hydrogen Potential.” 
If all other factors affecting corrosion could be held 
constant the normal hydrogen potential would be a 
measure of the corrodibility of a metal. The complex- 
ity of corrosion precludes any such simple criteria and 
values determined by various investigators do not only 
disagree occasionally but change the relative positions 
of the metals. 

This electro-chemical corrosion of iron is a phenom- 
ena distinct from that produced by — currents al- 
though the resulting appearance may be identical. <A 
distinguishing characteristic between the two phenom- 
ena is that in stray current electrolysis, the distance 
traveled by the current is infinitely greater than in elec- 
tro-chemical electrolysis where the potential difference 
is inherent in the elements involved and not imported 
from a source foreign to the area of corrosion. 


Oxidation of Metals 


Metals, particularly the ferrous metals, are frequently 
found in their native state as oxides indicating a high 
degree of affinity between the two. 

Water tends to dissolve any metal immersed. A 
simple explanation of the oxidation of iron is that the 
iron having a stronger affinity for the oxygen molecules 
in the water than the hydrogen causes a breaking up 
of the water into two parts with the metal attaching 
itself to the hydroxide molecule. 

Fe(iron) + 2H:O (water) = Fe(OH)» (ferrous hy- 
droxide) + He (hydrogen) 

Ferrous hydroxide is an unstable compound when in 
the presence of oxygen and will change to reddish brown 
ferric hydroxide more commonly known as rust and 
chemically designated as Fe(OQH)s; or to the black fer- 
rous oxide designated as FeO. 
2Fe(OH)e2 + 1/2 O2 + H2O 
hydroxide) 

Fe(OH). + He + 1/2 Ov 
2H2O 

Red rust is formed by the additional oxidation indicated 
by: 

2Fe — 1/2 Oc —_ Fes Os (ferric oxide) 

The oxidation of a metal may also occur from reac- 
tions between the metal and acids during which reac- 
tion the rate of oxidation is much more rapid than the 
type previously explained. With acids other salts than 
the oxides may be formed and remain permanent or in 
turn be acted upon and changed in form. 

It was mentioned that when a metal is immersed in 
water it tends to enter solution and cause a potential 
difference between the elements involved. One theory 
of the oxidation process is that the potential difference 
results from variations in the concentration of oxygen 
on the surface of the metal. This particular theory 
may be used to substantiate the greater frequency of 
intense localized oxidation occurring on sub-surface 
structures compared with bare metals exposed only to 
atmospheric conditions. However, this substantiation 
presupposes oxygen in a gaseous form as the sole ox- 
idizing agent. Highly localized corrosion may also oc- 
cur from the stronger affinity of some metals for the 
oxygen in a compound such as a nitrate than the remain- 
ing elements have the ability to resist, and transposi- 
tion occurs. 


2Fe(OH ) 3 \ ferric 


FeO (ferrous oxide) -+ 
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The common pipe metals will not oxidize at normal 
temperatures in an atmosphere devoid of moisture. 
The quantity of moisture necessary is small and the air 
need not be completely saturated to facilitate the reac- 
tion. 

Conversely, oxygen is necessary in moisture for any 
appreciable corrosion to occur and is essential for ox- 
idation. The limit of corrosion in oxygen free water 
would be the maximum solubility of the metal in water 
which would be a small quantity. Corrosion will occur 
in the presence of water and oxygen without the as- 
sistance of acids or other agents. Oxidation will occur 
in pure water containing absorbed oxygen. Increasing 
the oxygen concentration in dilute acid solutions acceler- 
ates the corrosion of iron. 

The various effects of oxygen concentration in acid 
solutions on the rate of corrosion is susceptible of 
laboratory proof. The laboratory determination of 
the effect of various agents in promoting corrosion is 
desirable to facilitate the more accurate prediction of 
the results to be expected in actual conditions. How- 
ever, the numerical results secured in laboratory tests 
are but seldom directly applicable to actual conditions. 
The laboratory results obtained are more valuable for 
indicating comparative tendencies than producing di- 
rectly applicable equations. 

The difficulty of the laboratory prediction of prac- 
tical corrosion lies in the indeterminability of the even- 
tual cumulative result of the many factors causing cor- 
rosion. A high concentration of oxygen, ordinarily 
detrimental, has been known to decrease the average 
rate of deterioration by assisting in the formation of 
natural protective coatings. 


Film Formations 


The phenomena of natural films may occur on the 
surface of buried pipe in solid liquid or gaseous form. 
These films possess widely varying degrees of chemical 
activity with affinity for and thus solubility of the pipe 
metal, together with their properties of imperviousness, 
continuity, adherence, cohesion, physical characteristics 
and electrical conductivity, all or any of which may 
affect the corrosion inhibitive or accelerative value of 
the film. 

Any type of natural film may completely isolate a 
metal from corrosive agents either temporarily or for 
an indefinite period. During the progress of film forma- 
tion, corrosion of the metal may occur and the film pro- 
duced may be the cumulative effect of several film prop- 
erties rather than of any one. Films which may be 
composed of solid compounds of the pipe metal, fre- 
quently cover the entire surface of the metal. The rate 
of corrosion of the metal may gradually decrease and 
may eventually cease as the surface is more completely 
covered by the film. Continuity of protection by a film 
covering the entire surface depends upon the ability of 
the film to remain intact while subjected to chemical, 
electrical and physical surrounding forces. Movement 
of the pipe or surrounding earth may rupture the bond 
or adhesion between film and pipe metal producing an 
aperture into which moisture and gases may penetrate. 
The cohesion between film particles may be insufficient 
to withstand the action of physical forces resulting in 
a crack or flaw in the film. Differences in coefficients 
of expansion may rupture the bond between the film and 
the pipe. The film may form during dry periods and 
when subjected to submersion, failure of the film to 
separate pipe and corrosive agents may occur or the 
film may absorb moisture and thereby assist corrosion. 
The film may be attacked or dissolved by agents initially 
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absent. Stray current electrolysis occurring after es- 
tablishment of film may destroy the protective ability 
of the films. 

Any partial destruction of the corrosion protecting 
value of the solid films would ordinarily only cause 
localized contact between the corrosive agent and pipe. 
The small area of pipe metal exposed at the localized 
contact may cause a concentration of corrosion and 
result in rapid penetration of the pipe wall. The rate 
of localized penetration is frequently more rapid than 
with a uniform exposure of pipe metal to the corrosive 
agent. A natural film may therefore mitigate corro- 
sion over the major portion of pipe surface but where 
the film was ruptured, more rapid penetration of the 
pipe wall would usually occur than if there had been 
no film formation. 

Ordinarily, solid natural films do not entirely inhibit 
corrosion but through partial or total exclusion of many 
corrosive agents, and particularly water, the film slows 
the rate of progress of pipe deterioration and frequently 
alters the type of corrosion. 


Texture of Exposed Surface 


Metal surface conditions such as texture and homo- 
genity are sometimes claimed to enhance the corrosion 
resisting properties of certain pipe but investigations 
have proved that external conditions have more sig- 
nificance. To a limited extent the claims are true as 
for instance, mill scale materially retards the average 
rate of corrosion but can not be depended upon to cover 
the entire surface of the pipe. Due to its disadvant- 
ages it is usually removed at the mill. Mill scale is elec- 
tro-negative to pipe metal and therefore would increase 
the rate of pitting under proper circumstances. The rela- 
tive area of exposed pipe scale to pipe metal on pipe 
from which scale has not been removed, is large and 
therefore pitting of the pipe by galvanic action will be 
rapid at the exposed area of pipe metal. Therefore, 
while mill scale is highly resistant to corrosion, its pres- 
ence may result in more rapid failure from pitting than 
would occur in its absence. A considerable excess of 
molding sand on the surface of certain types of cast 
iron pipe has the property of retarding corrosion. These 
characteristics result from manufacturing processes in 
which the primary object is not to provide a surface re- 
sistant to corrosion, as this resistance occurs only in- 
cidently from the manufacturing process and is not of 
sufficient uniformity to be dependable. Such a surface 
condition sometimes results in the assumption that the 
material itself is not uniform, due to pitting occurring 
in highly localized and small areas, with the remaining 
sections unaffected. 

A rough surface, which may be produced by some 
seldom used rolling mill practices; moulding sands; 
sand blasting ; etc., enhances corrosion by exposing more 
surface area and preventing an intimate contact between 
soil and pipe wall as can occur with a smooth surface. 
A rough surface facilitates galvanic action particularly 
in its initial stage. 


Effect of Moisture 


Selection of the term moisture as contrasted with 
water is for the purpose of emphasizing that moisture 
need not be present in sufficient quantities to be detect- 
able by any of the human senses to abet corrosion. The 
dew point of the atmosphere may be lower than the 
temperature at any particular time but the corrosive 





* From U. S. Bureau of Standards “Soil Corrosion Studies, 


1932,” by K. H. Logan and R. H. Taylor 
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agents may still be able to secure sufficient water to pro- 
duce reactions. From this statement it follows that cor- 
rosion and particularly oxidation will occur to some 
extent in the atmosphere under all conditions naturally 
found in nature. Water vapor has the same effect in 
producing or assisting corrosion as water in the liquid 
state. A natural sequence is that for ultimate perfec- 
tion in the mitigation of corrosion it is necessary to 
completely seal the metal not only from contact with 
water existing in its visible state but also from exposure 
to the atmosphere whether above or beneath the sur- 
face of the ground. 

In arid climates oxidation is usually less uniform 
than in more moist regions as localized conditions pro- 
vide greater opportunities for the collection of moisture. 
For instance in arid regions, corrosion has frequently 
been observed as more prevalent on the bottom of the 
pipe as a result of temperature differentials favoring 
the condensation or collection of moisture on that side. 
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“Physical measurement of corrosion indicates lack of uniformity. 


Pipe may interfere with the capillary action which or- 
dinarily results in loss of soil moisture through the 
ground surface or adhesion to the pipe may exceed the 
gravity which tends to pull the moisture into lower 
strata. Therefore, sufficient moisture may accumulate 
on or immediately adjacent to the pipe so that droplets 
will be visible. The location of the most severe corro- 
sion may therefore frequently assist in determining the 
primary cause. 


As the quantity of moisture available for wetting the 
pipe surface increases, corrosion problems usually in- 
crease. Tests conducted to determine the corrosiveness 
of soils show that the variations in rainfall not only 
from year to year but also from season to season are 
important, as the rate of corrosion may progress at a 
high intensity for only a few months and, therefore, 
predictions based on tests must consider the effect of 
variations. The most severe corrosion conditions have 

(Continued on page 50) 
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Volatile Therms in 


ESTING work on a variety of 

coals, carried out on continuous 
vertical retorts at the works of the 
Bournemouth Gas and Water Com- 
pany, England, has demonstrated the 
usefulness of the determination of 
the volatile therms in coke. Apart 
from its value in broadly indicating 
the quality of the coke, and showing 
the degree to which complete carbon- 
ization of the coal has been effected, 
the volatile therm content of coke, 
considered in relation to the amount 
of steaming, calorific value of the 
gas, throughput and retort tempera- 
tures, can assist one to come to a 
decision as to whether certain oper- 
ations of the carbonizing plant are 
performing at maximum efficiency 
or not. A _ consideration of the 
thermal gas field alone can, at times, 
be very misleading, and might be 
responsible for wasted effort in seek- 
ing or applying remedies for de- 
ficiencies on the plant that do not 
exist. In consequence, there would 
seem to be some justification for the 
adoption of a volatile therm test 
for daily routine apart from its use 
in testing new coals. 

To meet the needs of making an 
assessment of the volatile therms in 
coke which would allow, if neces- 
sary, carrying out daily tests, an at- 
tempt has been made to evolve an 
apparatus which would be simple to 
use, require the minimum amount 
of attention, and be reasonably ac- 
curate for routine purposes if not 
for research. 


Description of the Apparatus 


After much preliminary work, a 
form of apparatus shown herewith 
in Fig. 1 was decided upon. 

The furnace, which is gas-fired, 
consists of a fireclay brick hollowed 
out into a circular hole throughout 
its entire length with the exception 
of 1 in. from the top of the brick. 
The hole is somewhat longer in di- 
ameter than that of the silica re- 
tort which it has to receive (see 
Fig. 1 for the actual dimensions). 
Near the top of the brick are side 
holes which allow the products of 
combustion to escape and enable the 
top of the retort to be kept cool. 

The translucent silica retort is ex- 
actly 8 in. long, and has an internal 


By Ivor J. Lane, M. Sc. 


Poole, Dorset, England 


base of 0.5 in., the thickness of its 
walls being %m.m. The side tube, 
of 2.5” length and 0.2” internal base, 
is sealed into the retort at a dis- 
tance of exactly 1.6” from the open 
end of the retort to the bottom of 
the side tube. The open end of the 
retort is closed by means of a rub- 
ber stopper whose bottom side is 
protected with asbestos to prevent 
overheating of the stopper. 

The above dimensions of the silica 
retort have been experimentally 
found to be the most suitable as they 
allow of sufficient coke (3.5 gms.) 
being heated at a practically uniform 
temperature throughout its mass 
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and, at the same time, allow of 
enough gas being collected for a 
complete analysis in a modified Orsat 
apparatus if a Bone and Wheeler 
apparatus is not available. 

The fed to the furnace 
through a Meker burner capable of 
passing 30 cu. ft. per hour. Vari- 
ation of gas pressure is controlled 
by a service governor having a 
spring adjustment, the inlet pres- 
sure of the gas to the burner being 
indicated on a manometer. 

Obviously, it will be necessary to 
standardize the position of the 
Meker burner, furnace, and silica re- 
tort relative to one another in order 
to obtain the desired temperature 
condition within the mass of coke, 
and which can be easily duplicated. 
In consequence, it is important that 
an assembly of the apparatus accord- 


gas is 
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Coke 


ing to the specified dimensions given 
in Fig. 1 be strictly adhered to. 

Using gas of 450 B.t.u., it has 
been found that a temperature of 
1,100°c. can be obtained in 20 min- 
utes, and kept thereat for four hours 
by controlling the gas rate so that 
a reading on the manometer equal 
to 6” is obtained. The air ports of 
the Meker burner were kept full 
open. For gas of a different calor- 
ific value, the most suitable gas rate 
would have to be experimentally de- 
termined. 

The temperature of 1,100°C. is 
quite arbitrary, and is similar to 
that used by the South Metropolitan 
Gas Company, England, in their re- 
searches. The period of four hours 
appears to be the most appropriate, 
as the rate of gas evolution at the 
end of this time is very small. 

The temperature in the silica re- 
tort is determined by means of Pt.- 
Pt. rh. thermocouple. 

The gas evolved from the coke is 
collected in a gas burette of 500 
c.c. capacity graduated to the near- 
est c.c. The confining liquid used 
is dilute sulphuric acid of 5% 
strength by weight. 

Determination of Volatile Therms 

The silica retort is charged with 
3.5 gms. of air dried coke which 
has been previously ground to pass 
a 601. M.M. mesh sieve. The end 
of the retort is closed with a rubber 
stopper, the retort evacuated with 
the aid of a water pump, and filled 
with nitrogen freed from traces of 
oxygen. 

The silica retort is immersed in 
the furnace so that the side tube of 
the retort rests on the fireclay brick. 
To enable the top of the silica retort 
to be kept cool during the heating 
operation a thin sheet of asbestos, 
0.25 in. thick, with a hole punched in 
it of a size only sufficiently large to 
take the retort, is placed on top of 
the furnace as shown in Fig. 1. 

After connecting the retort to the 
gas burette and seeing that the levels 
of the liquid in the burette and res- 
ervoir are exactly at 0 c.c. when the 
connections are open between the re- 
tort and gas burette, the gas burner 
is lit and the gas rate adjusted to the 
predetermined figure with the aid of 
the manometer and governor so as 
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to enable a temperature of 1,100°c. 
to be maintained during the heating 
period. 

The heating operation lasts 4 
hours and 20 mins. At the end of 
this time the gas is turned off, the 
silica tube is withdrawn from the 
furnace and allowed to cool down to 
air temperature. The liquid level in 
the gas burette and reservoir is ad- 
justed and the volume of gas read 
off. By taking the air temperature 
and barometric pressure at the time 
of the experiment the volume of gas 
evolved can be calculated to a N.T.P. 
dry basis. 

The gas is finally subjected to a 
complete analysis. The analysis is 
corrected for the volume of nitrogen 
in the free space in the retort and 
side connection. From the corrected 
gas analysis and the calorific value 
of the individual gas components, the 
calorific value of the gas evolved 
from the coke can be calculated. 
Multiplication of the calorific value 
of the gas by the volume of gas 
evolved in cu. ft. per ton of coke, di- 
vided by 100,000 gives the number of 
volatile therms evolved from the 
coke. This figure can be corrected 
to an ash free dry basis. 

It has been found that results can 
be duplicated with ease to within 1% 


Results of Tests 

Data covering several tests on coke 
discharged from upwardly heated 
continuous vertical retorts are given 
in Table 1. Particulars are given of 
volatile therms, analysis of gas, 
throughput, retort temperatures, 
thermal gas yield from the coal on 
carbonization and volatile content of 
the coke as ordinarily determined by 
the crucible method at 965°c. In 
most instances the coal carbonized 
was a mixture of 50% Durham and 
50% Yorks. In the other tests, 
100% Durham coal was carbonized 
and in one instance 50% Durham 
and 50% Scotch. 

The data show that the volatile 
therms, in coke produced under nor- 
mal conditions, vary widely. It is to 
be expected that variable effects upon 
combustion will be the natural out- 
come of this state of affairs. 

Hydrogen and carbon monoxide 
form the main constitutents of the 
gas evolved during a volatile therm 
test. Methane shows a wide varia- 
tion, from 2% up to 22.3% of the 
total gas. There is also a large vari- 
ation in the amount of nitrogen 


evolved. 

There appears to be no simple re- 
lation between the volatile content of 
the cokes as determined by the cruci- 
ble method and volatile therms. 
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In Table 2 the results of tests have 
been arranged according to similar 
throughputs and increasing tempera- 
ture of the retorts. 

In Table 3 the results have been 
arranged according to increasing 
throughputs and similar retort tem- 
peratures. In these tests there is no 
clear indication of a simple relation 
between throughput and _ volatile 
therms. There are instances where a 
lower volatile therm content in the 
coke is obtained despite higher 
throughputs and lower retort tem- 
peratures. Evidence has been ob- 
tained during tests on 100% Durham 
coal showing that a low volatile 
therm content of the coke can result 
when the retort temperatures are ex- 
ceedingly low and the throughput 
considerably above the normal. 
Some coals possess a low order of 
thermal stability which allows of 
rapid carbonization. For the coal 
mentioned its low thermal stability 
has been demonstrated in connection 
with its use as a boiler fuel. 

Data are given in Table 4 showing 
the volatile therms and ignition tem- 
perature for a number of coke sam 
ples. The ignition temperature was 
determined by the Leeds University 
method. 

There is no simple relation be- 
tween the two properties despite the 
fact that the bulk density of the coke 
was practically the same in all the 
tests. 

The values of the ignition temper 
ature are very interesting. They 
show considerable variation, while 
some of the cokes possess ignition 
temperatures as low as certain well 
known low temperature cokes. 

It appears from the results given 
in Table 1 that coke is not of neces- 
sity impoverished in volatile therms 
when high thermal gas yields are ob 
tained during carbonization. In cer- 
tain of the tests, some of the highest 
thermal gas yields have been ob- 
tained simultaneously with high vola- 
tile therms in the coke. It is thought 
that, among other factors, the greater 
readiness of certain cokes to react 
to steam might be responsible for the 
simultaneous production of high 
thermal gas yields with high volatile 
therms in coke. It is known that 
certain coals are most difficult to 
steam down to the desired calorific 
value of gas, when the full benefit of 
the water gas reaction in the retorts 
is not obtained. That cokes dis- 
charged from continuous vertical re 
torts appreciably vary in reactivity 
is demonstrated by the data given in 
Table 5, which show the results of 
tests on coke from upwardly heated 
continuous vertical retorts. Although 
the reactivity was determined to 
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Table 2—E ffect of Retort Temperature on Volatile Therms 
For Similar Through puts. 


Throughput Retort 
Tons Per Retort Temperature °C. 

No. of Test Per 24 Hrs. Top sottom 
] 5.88 1070 1320 

13 5.90 1100 1360 

5 6.00 1100 1380 

7 5.95 1100 1380 

9 5.91 1110 1340 

19 6.00 1125 1388 

2 5.93 1140 1370 


Volatile 


Therms. 


5 
l 


OOON 


O 
12.8 
13.7 

6.8 
13.9 


Table 3—E ffect of Throughput on Volatile Therms 
For Similar Retort Temperatures. 


Throughput Retort 
Tons Per Retort Temperature °C. 
No. of Test Per 24 Hrs. Top Bottom 
l 5.88 1070 1320 
15 6.22 1090 1350 
16 6.33 1073 1294 
14 5.51 1103 1367 
8 5.71 1110 1350 
6 5.76 1100 1350 
13 5.90 1100 1360 
9 5.91 1110 1340 
7 5.95 1100 1380 
1] 5.99 1110 1360 
5 6.00 1100 1380 
12 5.53 1123 1380 
19 6.00 1125 1388 
10 6.11 1120 1360 
4 6.12 1120 1350 
18 5.67 1143 1375 
17 5.73 1140 1380 
2 5.93 1140 1370 
3 6.24 1130 1360 


Volatile 
Therms. 


13.9 
13.2 


Table 5—Reactivity of Cokes From Upwardly Heated 
Continuous Vertical Retorts. 


Reactivity to COz 
at 900°C. 
No. Mean Key 
of Per Cent CO Cobb 
Test in Exit Gases Scale 


20 8.1 0.16 
21 23.6 0.60 
22 17.4 0.40 
23 23.8 0.61 
24 14.3 0.32 


wards carbon dioxide at 900°C., a 
certain parallelism between the reac- 
tivity towards carbon dioxide and 
steam has been demonstrated by Pro- 
fessor Cobb and his co-workers at 
Leeds University. 

In conclusion, I would like to ex- 
press my thanks to Mr. Philip G. G. 
Moore, M. Inst. C. E., engineer and 
general manager to the Bournemouth 
Gas and Water Company, for his 
kind permission to publish the above 
work. 


Ignition 
Temperature °C. 
Ist. 2nd. 
445 422 
365 365 
390 390 
395 395 
470 470 


Retort 
Temperatures °C. 
Top 3ottom 
1030 1260 
1070 1290 
1090 1320 
1120 1320 
1100 1320 


Table 4—Jgnition Temperature and 


No. 
of 
Test 


Volatile Therms. 


Temperature °C. 


Ignition 


First 
472 
432 
410 
400 
358 
+40 
367 
358 
405 


Volatile 

Therms 
8.2 
4.0 
8.1 
4.3 
9.1 
6.7 
12.1 
9.3 
6.8 























Employee Training 


by 


Maurice D. Read 


Secy. Minneapolis Gas Light Co. 


A great deal has been written, 
during the past few years, on em- 
ployee training, but from an exten- 
sive survey of a large number 
of companies, it is evident that re- 
sponsive action, especially on the 
part of smaller companies, has been 
sadly lacking. The reasons for this 
apparent indifference are, I believe, 
three-fold: 


1. An utter lack of understanding by 
the management of the benefits to 
be derived from a course in em- 
ployee education. 

2. Reluctance on the part of the 
management to provide the neces- 
sary stimulus because of the ef- 
fort required. 

3. Lack of a program, or outline, 
which can be followed in organiz- 
ing training groups. The latter 
is particularly true in the smaller 
companies. 


The first is, by far, the most im- 
portant. But why is the manage- 
ment of so many companies blind 
to the unlimited possibilities—the 
golden opportunities offered them to 
combat an ever-increasing competi- 
tion through the inauguration of a 
program which is destined to return 
large dividends—a program the 
monetary cost of which is negligible, 
but one which requires. an energetic 
investment of hard work, time, and 
effort? Mr. Brooks, President of 
The Mid-West Gas Association, in a 
talk before that Association in Min- 
neapolis, attributed this apparent in- 
difference by so many in the industry 
to an attitude of laissez faire, but, 
if ever such an attitude had a place 
in our industry—which I cannot ad- 
mit—it is now outmoded. Today, 
nothing takes care of itself—not even 
the fruit which so widely advertises 
your glorious state. 

To present a concrete illustration 
of the results possible of attainment 
under a planned program of em- 
ployee training in a small property, 
let me cite the results obtained in a 
property of approximately 5,000 me- 
ters located in Southwestern Michi- 

an. 

In July, 1935, after a great deal of 
searching for a course applicable to 





our needs, we started a program in 
employee education. The course we 
were interested in was one which 
embraced not so much the technical 
training of employees in their own 
particular jobs as a general study of 
the ramifications of the business in 
its entirety. Through this course, 
we wanted to train every employee 
to a point where he would be con- 
vinced that the gas business is one 
of the best industries in the world 
and where he would be proud of be- 
ing a member of such an industry. 
We wanted our employees to realize 
that we were selling service and that 
our job was not complete until every 
consumer was Satisfied. We wanted 
them to be able to answer any ques- 
tions put to them or to know how 
or where to get the information. We 
wanted them to know the problems 
of departments other than their own 
and, above all, to realize that it is 
doing the little extras which are not 
specifically required that makes any 
service outstanding in the minds of 
the consumers. 

In inaugurating our program, we 
finally selected as the basis “The 
Employee - Customer Relation 
Course,” edited by the American Gas 
Association. This course was sup- 
plemented with talks by department 
heads and appliance manufacturers’ 
representatives and by debates. Our 
meetings were held weekly and were 
enthusiastically attended by every 
member in our organization, al- 
though attendance was not compul- 
sory, and meetings were held at night 
on the employees’ time. ; 

It was only a short time until a 
spirit of enthusiastic cooperation was 
manifested, not only among the em- 
ployees and their departments, but by 
the consumers as well, and results 
were immediate. Let me give you 
a few facts to prove the above state- 
ments. 

This property was originally one 
of a group of fifteen companies and, 
over a period of several years, it 
never had won a range campaign 
within the group, although ratings 
were on a percentage of quota basis. 
In August and September, two 
months after we inaugurated our 
training course, a six-weeks’ range 


American Gas Journal—August, 1936 


campaign was started. We won the 
campaign by selling 131 ranges, equal 
to 2.6 per cent of our meters. Dur- 
ing the year 1935, a total of 514 
ranges were sold, or approximately 
10.3 per cent of the meters out- 
standing at December 31st.  Let’s 
look at the picture in another way. 
During the first four months of 
1935, when business as a whole was 
better in this particular community 
than in the first four months of 1936, 
this company sold 124 ranges while 
for the first four months of 1936 it 
sold 224 ranges, an increase over 
1935 of 81 per cent. I admit that 
I do not think this increase was due 
entirely to the employee training 
course, for there are many other fac- 
tors involved, but I do feel that a 
very large percentage can be at- 
tributed directly to the course 
through the increased knowledge of 
our appliances and their uses, as well 
as a realization of the importance of 
personal service in building up con- 
sumer good will, on the part of all 
employees. 


If time were available, I could cite 
many examples of sales which were 
the result of some outstanding and 
unusual service on the part of fitters, 
meter readers, salesmen, collectors, 
and people behind the counter, all of 
which contributed in making possi- 
ble the above results. Similar or su- 
perior results can be obtained by any 
company which is willing to make 
the necessary effort. The problem 
of the large company is necessarily 
much more complex, but it can be 
done as I will explain later. 

The second cause—indifference or 
reluctance on the part of the man- 
agement to provide stimulus because 
of the effort required—must be 
changed. The old adage, “The bene- 
fits derived are in direct proportion 
to the effort expended” is a funda- 
mental principle in any course of em- 
ployee training. You MUST have 
the whole-hearted and enthusiastic 
cooperation of the management. Dig- 
nified acquiescence is not sufficient. 
How can anyone expect the em- 
ployee to respond by donating his 
time and effort to a program, de- 
signed primarily to promote the com- 
pany’s interest, if those in control 
are not willing to do likewise? This 
problem, while not insurmountable, 
is exceedingly difficult, especially in 
a large company, but it must be 
solved or any effort will be wasted. 

How can this situation be correct- 
ed? How can we awaken executives 
out of their inertia? This I am un- 
able to answer, but I do know that, 
unless those companies awake to the 
need of a directed personnel training, 
they eventually will be lost in a com- 
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petition which has but started. 
In inaugurating a program of em- 
ployee training, it is imperative that 
a careful outline be prepared. Such 
an outline need not differ greatly in 
the material to be covered as be- 
tween the small and the large com- 
pany, but it will differ considerably 
in its application. For the company 
with forty employees or less, discus- 
sion can be handled very easily in 
one group. If there are more than 
forty employees, it is suggested they 
be divided into groups of not more 
than twenty each, and even smaller 
groups are recommended. In the 
organization with which I am pres- 
ently associated, we have 42 groups 
with from 15 to 17 members in each 
group and, because of the small size 
of the group, we enjoy a much more 
spirited discussion of the topics. Our 
program, like that of the smaller 
company to which I have referred, 
is built around the American 
Association Course. 


Gas 


A supervisory committee, includ- 
ing all department managers, was 
formed to assist in the administration 
of the course. At the first meeting 
of that committee, it was decided 
that enrollment in the course should 
be voluntary for present employees, 
but compulsory for all new employ- 
ees. A questionnaire first of all 
was sent to each employee on 
which he was asked to signify his 
acceptance or rejection of the course. 
Those wishing to take the course 
were given a choice of meeting nights 
and hour of meeting. When all ques- 
tionnaires had been returned, each 
employee was assigned to a definite 
group and an individual record sheet 
of replies was set up. As far as 
possible, groups were formed from 
among employees of the same or 
closely related departments. The se- 
lection of group leaders presented a 
problem. Should they be department 
managers, supervisors, or employees 
of outstanding ability? We decided 
to draw our leaders from among 
the rank and file of employees as 
recommended by their department 
managers. Again, as far as possible, 
leaders were assigned to groups with- 
in their own departments. With the 
organization of groups and group 
leaders completed, department man- 
agers then were assigned as group 
supervisors, each manager being re- 
sponsible for three groups, whose 
meetings he must attend at least once 
each month. 

Under our program the depart- 
ment managers group meets weekly 
as a conference group and also in 
the capacity of a supervisory com- 
mittee. Meeting periods are devoted 
to discussion of group problems and 


to the actual study and application 
ot the course. The group leaders— 
forty in number—are divided into 
four study groups of ten members 
each for training purposes. These 
groups meet once every two weeks 
under the leadership of four depart- 
ment managers who follow an al- 
ternating schedule in conducting 
the meetings. The employee groups 
also meet once every two weeks. 

Group meetings follow a definite 
schedule we prepare, which shows 
the following information: number, 
leader, supervisor, meeting night, 
hour, place and date of meeting of 
each employee group. Department 
managers meet weekly on Tuesday 
at four o’clock, while meetings of 
group leaders are held every other 
Monday at 5:30. Employee groups 
meet every other week at the same 
time and place as shown on the 
schedule. Regular attendance at the 
meetings is expected and absentees 
must be excused in advance except 
in the case of emergency. 

Subject material for group discus- 
sion is prepared as far in advance of 
the meeting as possible. Each week 
at the department managers’ meet- 
ing, various members are assigned to 
select questions for the next meeting. 
These questions are submitted later 
to the group leaders and finally to 
the employee groups. All questions 
and answers are presented in mimeo- 
graph form, the question sheets being 
distributed in advance of the meeting 
while the answers to the questions 
are distributed at a subsequent meet- 
ing. The practice of handing out 
questions on the lessons prior to the 
meeting tends to promote a much 


more spirited discussion since it 
guides the employee in his study of 
the subject matter. All question 


sheets are prepared after careful 
consideration of the point of discus- 
sion and topics brought out in the 
managers’ meetings. Answers are 
prepared from answers given, not 
only in the managers’ meetings, but 
in the group leaders’ meetings as 
well. Group leaders receive the an- 
swer sheets one week in advance of 
employee meetings, which enables 
the leaders to prepare for their 
meetings and guides them in direct- 
ing the discussion of the groups. 

Grading of employees is based on 
individual recitation and discussion, 
written tests, and attendance. The 
grading of individual recitation is 
given by the leaders assisted by their 
supervisors. The final grade is based 
on 25 points for attendance, 50 points 
for recitation, and 25 points for 
written tests. The training division 
receives a group leader’s report from 
them following each meeting and, 
through such reports, we are able 
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to keep in close touch with indi- 
vidual and group progress. 

Interest in our program is kept 

alive through the addition of mate- 
rial not included in the text. Many 
problem case studies are used, most 
of which are taken from the com- 
plaint files of the company, while 
others are submitted by the employ- 
ees themselves. In order to present 
the work carried on by the various 
departments, each department mana- 
ger has developed a corps of speak- 
ers who visit the various groups and 
present a detailed outline of the op- 
erations of their departments. Oc- 
casionally meetings are assigned to 
the Sales Department, at which meet- 
ings the various domestic appliances 
are fully discussed. Our program 
also includes occasional talks by man- 
ufacturers’ representatives and, since 
the manufacturer benefits directly 
through increased sales made by 
well-informed gas company employ- 
ees, he is more than willing to lend 
his cooperation and assistance. An- 
other interesting feature of our pro- 
gram is the Monthly Bulletin. This 
sulletin covers the activities of the 
company as a whole and sets forth 
all items of interest to the employees, 
including statistical information such 
as number of meters added, electric 
installations removed, and any other 
data which it is felt will be helpful 
in enabling our employees to sell our 
company and its product to the pub- 
lic. 

The training division of our com- 
pany consists of a Director, Assistant 
Director, Group Supervisors, Group 
Leaders, and Employee Groups. All 
of the details in connection with the 
course are supervised by the As- 
sistant Director. 

This plan, while far from perfect, 
is submitted in the hope that it may 
serve aS an inspiration and a guide 
to other companies which may be 
contemplating a course in employee 
education. 


Chapter—Unit Questions 


1. What is the purpose of the dia- 
logue in Chapter One? 
Why is the public so unfair in its 
criticism of utility companies? 
3. What are the essential things the 
customer desires and expects 
from the Gas Company for his 
money ? 
4. How can the act of ssusfying 
human wants be used to advan- 
tage in building customer good- 
will? 
How can the company create 
more goodwill among our cus- 
tomers ? 
(Continued on page 35) 
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Address of D. H. Frazer, Jr. Retiring 


President, Michigan Gas Association 


T gives me great pleasure to open 

the forty-fourth annual meeting of 
the Michigan Gas Association. | 
think it might be well at the outset 
to review some of the history of this 
Association because if my informa- 
tion is correct, this is one of the old- 
est Associations in the industry. It 
was formed at Kalamazoo, Michigan, 
in 1893 and the fine work of the 
Association in the form of committee 
activities and papers presented at the 
innual meetings has _ contributed 
greatly to the development of the 
industry through the intervening 
years. The Association has had a 
long and honorable career and to my 
knowledge has never had any cen- 
sure directed against it and I trust 
that it will continue to have a long 
life of usefulness to the industry and 
to the citizens of our State. 

1934 and 1935 have witnessed a 
reverse of the downward trend in 
evidence prior to that time and I 
believe it is safe to say at the pres- 
ent time that the gas industry in 
Michigan and in the nation has re- 
sumed its upward trend. The num- 
ber of customers served at the 
present time is higher than at any 
time since 1930. Sales of gas during 
1935 were substantially higher than 
in 1934 and sales for 1936 to date 
have shown an increase of about 
744% over 1935. The appliance 
business has again become an item 
of major importance. Sales of gas 
ranges during 1935 approximated 
1,100,000, an increase of 30% over 
1934. This is, of course, a substan- 
tial gain and a substantial number 
of ranges, but to my mind it is not 
sufficient. When we realize that 
any range over five years of age is 
out-of-date we must see that one 
of our primary problems is to sup- 
ply our customers with up-to-date 
equipment. The manufacturers are 
now offering the finest appliances 
which the industry ever had to sell 
and we are failing in our duty to 
our customers if we do not make 
every effort to get these new appli- 
ances in their homes. 

There has come a_ pronounced 
change in the gas business in Michi- 
gan, especially during the present 
year. This is the introduction of 
natural gas. We are all familiar with 


the first and rather disastrous ex- 
perience at Muskegon but since that 
time Michigan natural gas has been 
discovered in such amounts as to 
make Michigan natural gas a factor 
of sizeable importance in the State. 
At the present time (June 25, 1936) 
there are 268 producing gas wells in 
the State of Michigan having an esti- 
mated open flow of 2,836,480,000 cu- 
bic feet per day. In addition there is 
now in the course of construction a 
pipeline which will bring Texas gas 
to the city of Detroit so that by the 
end of the year we may expect to 
see 70% of Michigan’s 690,000 gas 
consumers served in whole or in part 
with natural gas. This change natur- 
ally gives rise to many new and dif- 
ferent problems in distributing, serv- 
icing and_ selling. Househeating 
becomes available to those of mod- 
erate means and the advantages of 
mechanical refrigeration and auto- 
matic hot water heating becomes 
available to all. 

The public utility industry as a 
whole has been the subject of many 
attacks during the past few years. I 
am happy to say that we have not 
been the subject of such vitupera- 
tive attacks as some of our neighbors 
have. However, we have had many 
complaints and I think that some of 
us may have become a little discour- 
aged about the public attitude toward 
us. These things are not new. They 
are the result of the national depres- 
sion and the desire of a number of 
self-seekers to have something 
against which to raise their voices. 
I wish to repeat a quotation from 
Daniel Webster which was delivered 
over 100 years ago in the U. S. Sen- 
ate and I think you will see that it 
applies equally well to those who are 
leading the attack against the utili- 
ties at the present time: 


“There are persons who con- 
stantly clamor. They complain 
of oppression, speculation, and 
the pernicious influence of ac- 
cumulated wealth. They cry 
out loudly against all banks and 
corporations, and all the means 
by which small capitals become 
united, in order to produce im- 
portant and beneficial results. 
They carry on a mad hostility 


against all established institu- 
tions. They would choke up the 
fountains of industry, and dry 
all its streams. 

“In a country of unbounded 
liberty, they clamor against op- 
pression. In a country of per- 
fect equality, they would move 
heaven and earth against privi- 
lege and monopoly. In a coun- 
try where property is more 
equally divided than anywhere 
else, they rend the air with the 
shouting of agrarian doctrines. 

“What can such men want? 
What do they mean? They can 
want nothing but to enjoy the 
fruits of other men’s labor. They 
can mean nothing but disturb- 
ance and disorder, the dif- 
fusion of corrupt principles, 
and the destruction of the moral 
sentiments and moral habits of 
society.” 


Ours is not an industry which 
need apologize for its existence. It 
has always rendered excellent serv- 
ice at a fair price. There are a 
number of facts with which we are 
all familiar but which bear repeat- 
ing. 

The gas industry is a large em- 
ployer of labor. It has always paid 
fair wages to its labor. It was one 
of the first industries, when the de- 
pression hit us, to adopt the share- 
the-work movement instead of lay- 
ing off help and decreasing wages. 
The utilities are good citizens of the 
communities they serve. They pay 
their taxes on time. There have been 
many struggling municipalities dur- 
ing the past few years who would 
have had to curtail or discontinue 
some of their essential services had 
it not been for the tax payments by 
the utilities. Such taxes have shown 
a constant and consistent rate of in- 
crease. The electric and gas utili- 
ties in Michigan during 1935 paid in 
direct and indirect taxes $12,628,- 
112.30 which amounted to 16%% of 
gross revenues. We used to think 
that taxes of 10c per thousand cubic 
feet were high but in the face of this 
increase in taxes and increased labor 
costs, rates have been continually de- 
creasing. In addition, the electric 
and gas utilities collected $2,330,- 
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107.41 in State Sales Taxes. In 
spite of the fact that the sales taxes 
are plainly labeled as such on the 
bills, our customers feel that when 
they pay the bill they are paying for 
utility service, consequently, this is 
indirectly a burden upon the indus 
try. Adding this to the other taxes 
we find the total taxes amount to 
18.7% of gross revenues. Adding 
the unemployment insurance tax 
and the sales tax on purchases, | 
believe it is safe to say that 20% 
of every dollar expended for utility 
service goes for taxes. This is an 
enormous burden and I believe that 
if our customers realized the amount 
of taxes they are paying when they 
buy utility service there might be 
more of a clamor for reduced taxa- 
tion and less said about rates for 
utility service. 

Mention of unemployment in- 
surance brings to mind a problem 
which is shortly going to be before 
us and which should have the 
earnest consideration, not only of 
utility men, but of every business 
man in the State of Michigan. This 
is the old subject of the Social Se- 
curity Law. The present Federal 
Social Security Law provides that 
employers will ave a credit on their 
Federal tax of most of the tax paid 
to States which have Social Se- 
curity Laws meeting Federal stand- 
ards. This means that we will be 
regulated eventually by a State Law 
which has not as yet been passed. 
I am assuming, of course, that all 
States will pass such laws to get 
the benefit of the amount of the 
Federal tax which they may retain. 
A number of State Laws already 
adopted provide substantial credits 
to employers who stabilize their em- 
ployment. The gas industry is of 
course such an industry. Our em- 
ployment is as nearly uniform as it 
is possible for an ordinary industry 
to maintain. It is therefore to our 
interest and to the interest of the 
customers whom we serve to see that 
when Michigan adopts a Social Se- 
curity Law, such a law will give 
proper recognition to the stabiliza- 
tion of employment in industries. 
This is only fair since an industry 
which does have stable employment 
should not be taxed to support an- 
other industry which has a highly 
erratic record of employment. There 
is not only the matter of stability 
of employment but there is also in- 
cluded in the Social Security Law 
the Old Age Pension problem. Many 
of us do not realize what the clos- 
ing down of immigration has meant 
to this country. Practically all of 
our immigrants were young people. 
America at present is a country with 


a declining birth rate. This, coupled 
with the closing down of immigra- 
tion, has increased substantially the 
average age of our citizenship and 
the average age is becoming higher 
every year. It is estimated that with- 
in a very short time 60,000,000 of 
our population will be over sixty 
years of age. M. B. Folsom, Treas- 
urer of the Eastman Kodak Com- 
pany and a recognized authority on 
social security plans, in concluding 
an illuminating address at the re- 
cent annual meeting of the U. S. 
Chamber of Commerce, said: 


“Employers must realize that 
the country is facing an old age 
and an unemployment problem, 
and that legislation to meet 
these problems is inevitable. The 
next election or the fate of this 
particular act in the courts will 
not solve them ; they will be with 
us just the same. Business men 
should be tremendously con- 
cerned with these problems and 
should become better informed 
on the various factors involved. 
Those who have studied the 
problems thoroughly generally 
reach the conclusion that some 
form of governmental action is 
necessary. Merely to condemn 
efforts already taken is of no 
help.” 


I think therefore that we have an 
obligation not only to our employees 
but also to our customers and our 
stockholders to take an active inter- 
est in these problems and in the leg- 
islation affecting them so that our 
industry, which has always main- 
tained stability of employment and 
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recognized its obligations to its aged 
employees, shall not be unjustly 
taxed for the benefit of industries 
less enlightened in these humanitar- 
ian problems. 

In closing let me repeat, this is a 
growing, vigorous industry still in 
its youth. I am proud of the in- 
dustry and this Association. I am 
proud of the men in the industry. 
Let us leave this meeting with the 
knowledge of our obligations to our 
customers and employees, but with 
the further knowledge that we are 
entering a period of greater useful- 
ness than ever before. 


Gas Fellowship—University of 
Michigan 


In the year 1900 the Michigan Gas 
Association established a Gas Fellow- 
ship at the University of Michigan, 
under the direction of Prof. A. H. 
White, then a young instructor in the 
Department of Chemical Engineering. 
This fellowship has continued for 36 
years and is said to be the oldest in- 
dustrial scholarship in the United 
States. During the entire course of its 
existence Prof. White, now head of the 
Chemical Engineering Department, has 
directed the work, which has contrib- 
uted many young engineers to the gas 
industry. Outstanding among these is 
the first holder of the Fellowship, 
Herman Russell, now President of the 
Rochester Gas and Electric Corpora- 
tion, Rochester, New York, and Vice 
President of the American Gas Asso- 
ciation. Mr. Russell attended the an- 
nual meeting of the Michigan Gas 
Association at the Grand Hotel, Mack- 
inac Island (July 6, 7 and 8), and is 
shown photographed with Prof. White 
and Fred Batten of Detroit, the most 
recent holder of the Fellowship. 





Left to right: Prof. Alfred H. White, Fred Batten, Herman Russell. 
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W.H. Munro Elected President Canadian Gas Ass'n. 


29th Annual Convention — Vancouver, B. C. 


NE of the best attended and most 

practical and interesting conven- 
tions ever held by the Canadian Gas 
Association was held at Vancouver, 
B. C., in conjunction with the North- 
west Conference Pacific Coast Gas 
Association, July 8-10. 

It was a meeting full of matters 
of vital importance to the gas indus- 
try throughout, and the hundreds of 
delegates, including many ladies, 
from down the Pacific Coast to Los 
Angeles and Southern California to 
as far east as Montreal and Quebec, 
Canada, went away with the feeling 
that it had been a wonderfully suc- 
cessful event. 

The participation in the delibera- 
tions of the Convention by the Pa- 
cific Coast Gas Association added 
greatly to the success of the meeting. 

Some exceptionally fine papers and 
addresses were presented to the ses- 
sions and President John Keillor’s 
address was received with consider- 
able interest. Mr. Keillor pointed out 
that the gas industry of Canada was 
not making the progress it should, 
as revealed by latest statistics, and 
expressed his opinion that the adop- 
tion of a therm standard for manu- 
factured gas in Canada would be the 
first step towards recovery and in 
the best interests of both consumers 
and utility. He hoped the newly 
appointed executive would appoint a 
committee to go deeply into the study 
of gas standards in Canada and if 
possible, arrive at some satisfactory 
solution of the problems leading to 
the adoption of a therm standard 
throughout the Dominion. 


W. H. Munro, General Manager, 
Ottawa Gas Company, Ottawa, On- 
tario, was elected President of the 
Association for the ensuing year. 

Other officers elected are as fol- 
lows: 

Ist Vice-President 

Toronto, Ont. 

2nd Vice-President—T. P. 

kard, Hamilton, Ont. 

Secretary-Treasurer—George W. 

Allen, 183 Glengarry Ave., 
Toronto, Ont. 

Members of the Executive Com- 
mittee appointed include: J. M. H. 
Young, London, Ontario; Hugh Mc- 
Nair, Winnipeg, Manitoba; J. C-. 
Dawson, Quebec City, Que.; V. S. 
McIntyre, Kitchener, Ont.; J. J. 
Humphreys, Montreal, Ont.; Julian 
Garrett, Edmonton, Alta.; J. B. Mc- 
Nary, Hamilton, Ont.; H. B. Fair- 
weather, St. John, N. B.; D. G. 
Munroe, Montreal, Quebec; John 
Keillor, Vancouver, B. C. 

It was decided to hold the 1937 
convention in the city of Ottawa, 
Canada. 

The Association’s newly drafted 
constitution and by-laws were en- 
dorsed by the Convention and auto- 
matically became operative as from 
January 1, 1936. The constitution 
is very broad in scope and allows 
for the entry of natural gas com- 
panies into active membership on the 
same basis as manufactured gas com- 
panies. 

The new constitution also places 
the Canadian Gas Association on a 
much improved financial footing that 
promises greater service to the in- 


E. J. Tucker, 
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dustry generally. 

A large proportion of the business 
sessions was given over to papers 
and deliberations on sales problems 
affecting the gas industry in Cana- 
da, the trend of thought being that 
something should be done to bring 
about larger sales of gas. 

The entertaining features of the 
convention were all that could be de- 
sired, and throughout three busy 
days luncheons, drives, and boat 
trips including the ever popular an- 
nual dinner, were heartily enjoyed 
by all. 

Many delegates took advantage of 
the cruise up Howe Sound, one of 
the most beautiful scenic trips on the 
American continent, and the Glee 
Club Band, made up of employees of 
the local gas and electric company, 
supplied music at several of the pro- 
gram features. 

A visit was paid to the newly 
completed “All Gas Home,” built by 
the B. C. Electric Co. Ltd., as a 
public demonstration of what gas can 
do towards bringing comfort and 
contentment to the home-loving pub- 
lic. 

R. M. Conner, Director of the 
A.G.A. Testing Laboratory at Cleve- 
land was the guest speaker at the 
local Kiwanis Club luncheon July 
9th, and spoke on the.subject of the 
Laboratory’s work and the trend in 
gas. appliance design,- construction 
and performance. Mr: Conner also 
referred to the fact that the gas 
industry was not a monopoly. 

Many prominent gas men from 
Canada and the United States spoke 
at the annual banquet. 

It was truly a remarkably fine con- 
vention that will live long in the 
memories of the many delegates who 
were privileged to attend. 

Some of the papers read at the 
meeting follow. 





Safety First and Main and Service Hazards 


T should be axiomatic that the first 

consideration, in the laying or in- 
stalling of mains and services, is 
the question of safety. Even though 
gas 1s acknowledged as the cheap- 
est and most dependable of fuels, 
its continued use would be greatly 
handicapped if the customer were to 
get the impression that the distribu- 
tion and utilization of gas were 
fraught with danger, or that gas was 
less safe than other fuels. 

With the ever increasing conges- 
tion of a variety of underground 
structures and the increasingly heavy 
surface traffic together with other 


By Jacob D. von Maur, 


Dept. of Distribution, Consumers 
Gas Cimpany 


Toronto, Ont. 


causes, unless proper care is exer- 
cised there is indeed the chance of 
an increased hazard. It behooves 
each company to consider carefully 
its proposed new construction work 
and its methods of maintenance and 
control so as to make sure that, 
neither by its own neglect nor by 
the acts of others, is anything done 
which will bring about a hazard. Gas, 


properly enclosed or conducted in 
gas-tight pipes and utilized in prop- 
erly constructed appliances, is one 
of the safest and most economical 
of fuels, but gas escaping from its 
container may result in serious con- 
sequences. 

The effect, upon the public mind, 
of a case of asphyxiation or an ex- 
plosion is far reaching and the re- 
action on the business of the com- 
pany is far greater than is, generally, 
appreciated. Note the psychological 
effect on the public of an aeroplane 
accident—especially if the plane hap- 
pens to be one carrying passengers. 
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People, naturally, are shy of any 
service which they believe to be 
dangerous. Some years ago, in a 
certain city, there were many people 
who used gasoline as a fuel for cook- 
ing purposes. The commercial 
department of the gas company pre- 
pared a booklet showing the loca- 
tions of the homes where the gaso- 
line was .so used. Whenever an 
accident occurred at any of these lo- 
cations, the booklet was sent to those 
homes nearest the one where the ac- 
cident took place and an “x”. was 
placed opposite the location. The in- 
ference was “you next.” It was 
interesting to note the results. 

The public will not long be satis- 
fied with the explanation that the 
accident was due to natural causes 
or to an “Act of God.” It may 
ease our conscience to indict the 
Supreme Being for all our shortcom- 
ings but, until Gabriel sounds his 
trumpet and renders his judicial de- 
cision on that awful Judgment Day 
in the far distant future, I am 
afraid we will not be able to collect. 
In the meantime, our customers will 
probably form their own opinions 
and act accordingly. 

Frost will come and frost will go 
and we must take cognizance of that 
fact when we install our various un- 
derground facilities. Iron will cor- 
rode and place a limit on the life of 
our main and service pipes; filled-in 
ground will settle, and banks of earth 
unless properly protected, will cave 
in; gas will burn when ignited, and 
under certain conditions will explode 
—sometimes with disastrous conse- 
quences ; pipes and fittings, when un- 
der undue strain will break, and the 
weaker the pipe or connection the 
greater the chance of failure. Care- 
lessness in doing work and failure 
to follow well known rules of safe- 
ty, can lead to but one result. 

The matter of conducting our 
work so as to bring about conditions 
which will result in the minimum 
amount of danger and the maximum 
amount of safety, is a question which 
should receive out utmost considera- 
tion and study. The problem, natur- 
ally, divides itself into three parts. 


(1) Those hazards which are the re- 
sult of the acts of others not 
directly connected with our in- 
dustry. 

(2) Those hazards which might 
have been prevented had the 
work been done in the present 
day most approved manner. 

(3) Those hazards which are due to 
natural causes and which are be- 
yond human control. 

Discussing these three divisions in 
order: 


First and foremost, is the practice 
of installing facilities of one utility 
without due consideration or regards 
for the rights of others. This prac- 
tice has existed in the past and ex- 
ists to a certain extent at the present 
time on the part of some utilities, 
both those operating as private cor- 
porations and those under the con- 
trol of municipalities. No self-re- 
specting utility engineer, for in- 
stance, would today permit a gas 
company to lay its mains through 
the walls of a sewer, water valve- 
chamber, catch-basin or manhole 
without first obtaining the necessary 
permission and authority for doing 
so, and yet in many cities there ap- 
parently has been a disposition to 
ignore the rights of the gas com- 
pany and deliberately build under- 
ground facilities around the gas 
mains, thus bringing about danger- 
ous hazards, both to life and prop- 
erty. Possibly this has been due 
to a lack of appreciation, on the 
part of others, of the danger of such 
practice, and perhaps the gas com- 
pany failed to protest sufficiently. 

A careful survey of the causes of 
broken mains, over a period of years, 
was made by one gas company, and 
disclosed the fact that over twenty 
per cent of all broken mains were 
due to foreign structures having 
been built around them. In addition 
to this number, thirteen per cent of 
the total number of breaks were di- 
rectly or indirectly caused by the 
installation of foreign structures 
near the gas mains. We thus have 
thirty-three per cent of all breaks due 
to work done by outside agencies. 
Undoubtedly, many other breaks 
were due to similar causes but were 
reported as “cause unknown.” These 
breaks are, potentially, the most dan- 
gerous, as the gas escaping readily 
finds its way into the manholes and 
conduits and is thus distributed over 
long distances. 

In one city, a partial solution of 
the problem has been materially as- 
sisted by regular organized confer- 
ences with the engineers of the city 
and the various utilities operating 
underground structures. The closest 
cooperation and mutual helpfulness 
has been obtained and a realization 
of the danger of neglecting the mu- 
tual rights of each utility is now 
appreciated as never before. These 
conferences are unofficial and the 
guiding principle which actuates the 
group is one of equity and fair play, 
rather than frigid legality. When 
once the principle, that the responsi- 
bility for an accident lies with the 
utility whose work has brought about 
the condition which caused the ac- 
cident, is thoroughly understood 
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and appreciated the advantages of 
this mutual cooperation become ap- 
parent. 

Secondly, the gas company has not 
always been entirely guiltless. Fail- 
ure to realize faults in its own con- 
struction work, or to learn from ex- 
perience so as to correct the mistakes 
of the past wherever possible, has 
resulted in accidents which probably 
might have been avoided. 

A gas main rigidly supported at 
one point is always a source of dan- 
ger. Sometimes a piece of solid rock 
is carelessly left in the bottom of 
the trench and the pipe, when laid, 
is allowed to rest thereon—thus mak- 
ing the rock act as a fulcrum. This 
constitutes an avoidable hazard and 
it should not be a matter of surprise 
if the pipe should break at some fu- 
ture date. Rigidly supported pipe 
on a single pier is bad practice, and 
the same results may be expected. 
The pipe should be supported on the 
pier by means of blocking. 

Sometimes, trolley, electric or 
telephone poles have been placed 
close to the gas main and the con- 
crete placed around the pole so as to 
also enclose a portion of the pipe; 
this is another example of bad prac- 
tice, as the pipe is liable to break for 
the same reason. The swaying of the 
pole or movement due to frost may 
also cause the pipe to break. Exca- 
vations under service pipes may be 
the cause of bringing additional 
strain on the service fittings at the 
main, causing either the main or the 
service fittings to break. Naturally, 
the smaller cast iron mains are less 
able to withstand the various strains 
which modern conditions bring to 
bear on them. Fortunately, most 
companies have abandoned the prac- 
tice of laying small cast iron mains. 
It is better to make the 6-inch cast 
iron main the minimum on congested 
streets and the 4-inch the minimum 
on residential streets, should it be 
advisable to use cast iron pipe. Steel 
pipe can be profitably utilized when 
soil conditions are good or if the pipe 
is properly protected with a corro- 
sion-proof covering. But many 3- 
inch and 4-inch cast iron mains are 
already in existence, and special care 
must be used in making the service 
connections to such mains by adding 
reinforcements to the main at the 
point of connection. Wherever these 
small mains are tapped for any pur- 
pose whatsoever, the mains at the 
tap-hole should be reinforced. 

All of these precautions are al- 
ready well known and are in use 
where good distribution practice pre- 
vails. We all know that one of the 
most fundamental rules of pipe in- 
stallation is to make sure that the 
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pipe is well supported throughout its 
entire length. The pipe is_ not, 
primarily, intended to act as a beam. 
The guiding principle of the entire 
installation is to avoid strains 
wherever it is practical to do so. 

It is not the object of the writer 
to suggest what particular practices 
had best be adopted, but to point 
out that we are prone to blame condi- 
tions, over which we think we have 
no control, when frequently the fault 
is our own. “We have done those 
things which we ought not to have 
done and we have left undone those 
things which we ought to have done.” 

Thirdly, causes beyond our con- 
trol. Under this heading we, fre- 
quently list mains broken due to 
frost conditions and pipes eaten out 
by corrosion or electrolysis. Are we 
so sure that these causes are beyond 
our control? It may be difficult to 
avoid breaks from these causes, but 
I would not like to admit in the light 
of present day knowledge, that it is 
entirely impossible. We can hardly 
take the stand that our service is the 
most dependable and the safest and, 
in the next breath, admit that we 
are at the mercy of the elements. 

Corrosion can be very largely over 
come by giving proper consideration 
to the soil and then applying the 
necessary protective covering which 
is best adapted to that particular soil. 
We know that frost may be expected 
in cold weather and, under certain 
winter conditions, may penetrate the 
ground until it reaches the gas and 
water mains, frequently causing 
breaks. Should we, therefore, when 
mains break throw up our hands and 
say that nothing can be done about 
it, that it is an “Act of God” and 
therefore we cannot prevent it? How 
long will the public retain its con- 
fidence in our service if, every time 
we have a cold spell, our service is 
rendered inadequate or even dan- 
gerous? Are we quite sure that the 
trouble is entirely due to the action 
of frost? True, we have more 
broken mains in winter than in sum- 
mer, but we do have breaks during 
all the months of the year. For in- 
stance, the above mentioned survey 
by one company, disclosed the fact 
that fifty per cent of all the broken 
mains, during the period studied, 
took place during the months of 
January, February and March. 
Fifty per cent, therefore, took place 
during the other nine months of the 
year when frost conditions were not 
present; this is at the rate of 50/9 
or 5.5 per cent per month. Now, if 
this 5.5 per cent were not the result 
of frost conditions, and assuming 
that the other causes obtain through- 
out the entire twelve months, we 


would have sixty-six per cent of all 
breaks due to causes other than frost. 
I appreciate, of course, that repeat- 
ed frost conditions may have left 
strains, contributing to the breaks 
which take place during the non- 
winter months. It would seem, how- 
ever, that two-thirds of all the breaks 
are due to factors which may be 
more or less controlled, but this con- 
trol can only be obtained by the 
closest cooperation between all the 
ugencies which have to do with the 
installation and maintenance of sub- 
surface structures. 

It should not be necessary for each 
utility to have an inspector to watch 
yver the work of other utilities, in 
order to make sure that they do 
nothing to damage its particular 
structures. Undoubtedly, the man- 
agement of most utilities would not 
countenance work, on the part of its 
employees, which would bring about 
hazards in the structures of other 
utilities. Every engineer, in charge 
of utility work, should impress upon 
his employees that it is little short 
of a crime to molest the underground 
structures of another utility. To do 
so is liable to cause property loss and 
to jeopardize life as well. When all 
engineers who have to do with muni- 
‘ipal work thoroughly appreciate the 
responsibility which is theirs then, 
and not until then, will the maximum 
degree of safety be obtained. There 
is no group of professional men 
whose ethics stand higher than those 
of the engineer; but being human he 
is likely to give his attention entire- 
ly to the particular interest which 
he represents, and, frequently, over- 
looks the relation which may or 
should exist between this interest and 
the interests of others. 


Our distribution work requires the 
most thorough knowledge of the ac- 
tion of physical and chemical forces. 
With a correct understanding of 
these forces, it is possible to design 
our work either to resist them or to 
avoid their effect to a very great ex- 
tent. A service pipe connected at 
right-angles to a gas main will con- 
tract as the temperature falls, and 
the connections at either end must be 
made strong enough to resist this 
contraction, or opportunity must be 
provided for the expansion and con- 
traction to take place safely. Unless 
provision for expansion is made 
when a railway track is laid, it will 
not stay in alignment. In the case 
of a street-car track, unless the track 
is securely held in place by the con- 
crete pavement and the rails made 
of sufficient strength to absorb the 
increased stress due to temperature 
changes, the tracks will break or get 
out of alignment. This is a simple 


27 


illustration of how natural forces 
have been overcome by the correct 
application of the principles of 
physics. 

Recently, an article appeared in 
one of the trade journals suggesting 
that the work of maintaining the 
distribution systems in many cities 
had been badly handicapped during 
the past severe winter, owing to the 
fact that municipalities have, in some 
cases, been backward in clearing the 
streets of snow, and suggesting that 
gas companies take the matter up 
with the proper authorities, drawing 
attention to this condition. The sug- 
gestion was well intended but, I be- 
lieve, many engineers would prefer 
the protection of a good covering 
of snow rather than to have the 
removed. To the fact that 
there was so very little snow in some 
cities, during the past winter, is at- 
tributed a greater number of main 
breaks than was the case in previous 
winters. In any event the question 
is more or less academic as, undoubt- 
edly, the snow will be handled with- 
out reference to its effect upon un- 
derground structures. We must meet 
the facts as we find them. 

Not infrequently, small leaks are 
considered as non-hazardous. In the 
writer's judgment every leak is a 
potential danger and the cause must 
be found and corrected regardless of 
expense. A leak, once reported, 
should have constant attention until 
it is found. 
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Recently, there has been developed 
an instrument, the Stethoscope, 
which is a new aid in finding leaks. 
Some companies report considerable 
success from its use. Certainly, 
every effort should be made to de- 
termine its value. With such an in- 
strument, together with the ju- 
dicious use of other leak-detectors 
now on the market, we are in a 
much better position than ever be- 
fore to discover leaks promptly. 


The general effect of frost condi- 
tions, and the best method of pro- 
tection, I understand, is now being 
given careful consideration by the 
Distribution Committee of the 
American Gas Association. It is 
the duty of every gas company to 
assist the Committee by carefully 
studying and endeavoring to discover 
the cause of each leak that devel- 
ops. We need the assistance of all 
who have to do with underground 
structures, and if this paper helps 
even to a very small extent, to bring 
about a closer cooperation between 
the engineers of the various utilities 
its purpose will have been fulfilled. 
The problem is one for engineers, 
not lawyers. 
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Mast Guided Holders—Old and New 


F. C. Hill 


Gas Engineer, and Paul Pierce, Asst. to Gas Engineer, 


HE old adage “There is nothing 

new under the Sun” can be ap- 
plied to a recent development in gas 
holder design. The center post tar 
seal holder, which has been evolved 
from the M.A.N. type holder, has its 
counterpart in the mast guided water 
seal containers of sixty or seventy 
years ago. 

Last summer, the Hudson Valley 
Fuel Corporation, which is a part 
of the Niagara-Hudson system, had 
a 2,000,000 cubic foot center post 
holder built at its coke plant in 
Troy, N. Y. This holder is within 
six miles of one of the early center 
guided water seal holders located at 
Cohoes, N. Y., and the two of them 
afford an interesting contrast in 
methods of storing gas. 

With the guiding done at the cen- 
ter of the holder no top rollers are 





Cohoes Holder 


necessary and in the case of the 
newly developed tar seal holder no 
rollers at all are required. The ad- 
vantage of having no rollers appar- 
ently was recognized early, in the de- 
sign of water seal holders. At one 
time there were about seventy of this 
type in existence throughout the 
world. They were not generally 
built, however, probably due to the 
fact that their size was limited by 
the length of wooden mast which 
could be secured. 

The New York Power and Light 
Corporation used their 60,000 cubic 
foot capacity mast guided holder at 
Cohoes until seven years ago. The 
date of erection is rather obscure 
but as near as memory will serve it 
was built about 1870. In cleaning 
up some of the buildings adjacent to 
the holder papers were recently 
found describing the re-election cam- 
paign of Abraham Lincoln. 

Paper read before the 29th Annual Convention, 
Canadian Gas Association and Northwest Con- 


ference, Pacific Coast Gas Association, Van- 
couver, B.C., July 8, 9, 10, 1936. 


Hudson Valley Fuel Corporation, Troy, N. Y. 


The new Troy holder is Bartlett- 
Hayward’s latest design in tar seal 
holders and is the largest of the five 
center post type built so far, having 
a capacity of two million cubic feet. 

It is very similar to the M.A.N. 
type holder with the piston floating 
on the gas inside a cylindrical steel 
shell. The gas is sealed off between 
the piston and shell with the usual 
cup mechanism of rubbing bar with 
levers pressing against shell steel. 
A double thickness of canvas con- 
nects the rubbing bar and the piston 
cup, thus providing a trough to hold 
the tar sealant at the piston level. 

The characteristic feature of the 
holder is the center column which 
rises from the foundation to the roof 
and around which the piston is built. 
The Troy holder center post is made 
of three-quarter inch steel rolled to a 
diameter of five and a half feet. In 
its manufacture machined dia- 
phragms were used, spaced approxi- 
mately 5 feet apart, on which the 
plates were rolled and made fast. A 
circular gauge was used in taking 
measurements and it was found that 
over the entire length of the column 
the circumference varied from 17’— 
2%” to 17’—314” giving a differen- 
tial of %4” which showed a variation 
in diameter of approximately 3/16”. 
Two sections each 92 feet in length 
were shipped to the job. 

The two huge pieces were lined up 
across the concrete foundation of the 
holder and pinned together to be 
butt welded into one piece. The sec- 
tions were accurately lined up with 
taut piano wires on the sides and the 
column rolled in order to check it 
for straightness on all sides. This 
work had to be done in the early 
morning for the midday heat of the 
summer sun would distort the shaft 
considerably. When the alignment 
was completely established the weld- 
ing of the joint was done at night, 
and a final check made on the fin- 
ished column. 

The problem of raising the seventy 
ton column in one piece required 
considerable engineering skill. A 
temporary steel A frame was erected 
over the shaft. Two sets of blocks 
were hung from the top member of 
the frame. Cables were reaved 
through these blocks to two more 
blocks attached to a steel pin through 
the column at a point above the cen- 
ter of gravity and were brought 
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down to two gasoline driven hoisting 
engines. The post was raised and the 
top guys set in four hours time. 

With the center post raised the 
bottom sheets of the holder were 
laid over a sand cushion saturated 
with gas oil as a preservative for 
the steel. The shell columns twenty 
in number were set radially from 
the post and the piston trusses erect- 
ed within the circle of columns. As 
soon as the piston plating was welded 
to the trusses, work was started on 
raising shell sheets. The piston was 
used as a working scaffold carrying 
a trammel derrick for handling the 
material. A fan forced air beneath 
the piston, raising it as the work pro- 
gressed. 

When the shell had been built to 
its ultimate height, thirty inch roof 
girders were placed from each col- 
umn to the center post. Beams were 
framed into these girders and sheet 
steel welded over them to form a 
conical roof over the whole struc- 
ture. 

One of the unusual features of this 
holder is the fact that the shell sheets 
are curved. This forms a complete 
circle within which the piston works 
instead of the polygonal sides of the 
M.A.N. type holders. Because of this 
design the piston is free to pivot 
around the center column. However, 
there has not been as much as an 
inch rotation in the piston of the 
Troy holder since it was put in ser- 
vice the first of this year. 














The diameter of the holder is 128 
feet and its overall heighth 186 feet. 
The shell thickness is % inch. The 
weight of the piston with tar in the 
cup is about 215 tons. When the 
holder is filled with coke oven gas of 
about .42 gravity the pressure exert- 
ed is 5.1 inches of water, when it is 
nearly empty or about two feet above 
landing the pressure exerted is 6.5 
inches of water. This decrease in 
pressure as the holder fills is of 
course characteristic of all waterless 
holders whether of the center post 
type or not when containing gas of 
a gravity less than 1.0. It is due to 
the difference in weight between the 
column of gas inside the holder and 
a corresponding column of air out- 
side. 

The circulation of the tar sealant 
is somewhat similar to the method 
used on the M.A.N. type holders. 
Instead of the tar being discharged 
at the top of the inside of the shell, 
however, it is pumped directly to the 
top of the center post. Here it enters 
a distributor box which allows it to 
flow uniformly around the column 
and pour down the sides to a catch 
basin on the top of the piston. This 
catch basin encircles the center col- 
umn and serves to provide a tar 
seal over the packing gland around 
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Catch Basin on Piston of Baltimore Holder. 








the column, the sealant also provides 
lubrication for the ring of cast iron 
blocks which form the guides for the 
piston. 

From the center basin a small 
quantity of the sealant flows down- 
ward through the stuffing box to a 
dam encircling the bottom of the col- 
umn and this dam is connected to 
the outer tar dam common to the 
M.A.N. type of holder. Most of the 
sealant flows through two eight inch 
pipes which are hung beneath the 
piston plating. These pipes are dia- 
metrically opposite each other and 
carry the sealant to the outer cup 
providing the seal between the pis- 
ton and shell. 

Because of this system of central 
distribution no partitions are neces- 
sary in the cup. The tar flows uni- 
formly around the cup and provides 
lubrication between the shell and 
rubbing bar. Also, since the tar 
when it is pumped back into the 
seal runs down the center column 
rather than down the sides of the 
holder it is protected from the ex- 
tremely cold weather in winter and 
the hot weather in summer. 

As the tar seeps past the piston 
it drops to a collection dam on the 
holder bottom and flows through 
weirs to one outside settlement tank 


Interior 


of Cohoes Holder above Crown. 


instead of to several as in the case 
of the M.A.N. type. Tar heaters 
supplied with high pressure steam 
are used during the winter months to 
prevent the formation of ice in the 
collection dam and to cause the tar 
and water to flow freely to the out- 
side settlement tank. Here the water 
condensed from the gas and carried 
out by the tar is allowed to separate. 
As it accumulates it can be skimmed 
off the surface of the tank just as 
is done with the M.A.N. holders. 

For the two million center post 
holder, there are three motor driven 
pumps in a separate compartment of 
the tank, any one of which can be 
used to pump the tar. up the riser 
pipe to the top of the center column. 
These pumps are actuated by a float 
switch so that as tar flows into the 
tank it is returned to the system 
after the water has been allowed to 
separate from it. The sealant is re- 
conditioned in the same manner as 
is done with other tar sealed holders. 
During the winter months it has 
been found advisable to keep the 
water content of the tar in the cup 
below 3%. 

The holder has proved to be very 
effective as a dehydrator during the 
colder months. of the year having 
brought about a marked reduction 








Soho Gas Holder about 1910. Courtesy, Mr. J. J. Humphreys. 





Soho Holder, 


1926. J. J. Humphreys. 
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in the amount of condensate taken 
from the transmission line drips. 
During the coldest weather the tem- 
perature of the gas entering the 
holder is about 50° F. and the tem- 
perature of that leaving 35° F. 

The piston is guided along the cen- 
ter column by two rings of cast iron 
blocks spaced eighteen feet apart. 
They are incorporated into the ends 
of the top and the bottom chords of 
the trusses. 




















ocaut we ree 


Cross Section of Cohoes Holder 


The radius of these guide block 
rings is ¥% inch larger than the ra 
dius or the column. The piston, 
braced in this manner, cannot go out 
of level beyond the limit of clearance 
of the guide blocks plus any deflec 
tion in the center column. 

It can readily be seen that the best 
operating results on the center post 
holder will depend upon the accuracy 
of fabricating and erecting the cen 
ter column. The nearer this ap 
proaches a perfect cylinder through- 
out its length the better will be the 
guiding of the piston and the pack- 
ing will fit closer and more uni- 
formly, resulting in the minimum of 
tar leakage at the center. 

The fabrication and erection of 
the shell sheets in as nearly a perfect 
circle as field construction will per- 
mit is also important. The cup 
mechanism with its flexible rubbing 
bar and constant pressure against the 
shell will overcome wide variations 
in alignment of the steel. To prevent 
excessive irregularities in the shell 


wall a close control is necessary over 
distortion due to the heats of weld- 
ing. 

In the days when mast guided 
water seal holders were built the 
margin of accuracy was more lib- 
eral. Not having the advantages of 
present day methods of shop fabri- 
cation and modern erection equip- 
ment, greater tolerances were ac- 
cepted in the field. 

On the Cohoes holder an inch 
clearance was allowed between the 
lift crown and the center guide. The 
mast of white pine two feet in dia- 
meter and forty feet long was prob- 
ably cut down in the woods along 
with others destined for sailing ships. 
[t was carefully trimmed by hand 
1s nearly round and smooth as pos- 
sible. To insure a smooth surface 
on which the lift could ride, four 
pieces of flat iron 2% inches by % 
inch were screwed into the mast on 
opposite sides. 

The holder is enclosed in a brick 
building with a completely excavated 
brick pit fifteen feet deep. It is lo- 
cated on a high rocky ledge beside 
the Mohawk River and was used to 
serve the Harmony Knitting Mills 
with gas for their lights. 

It has a single lift sixty feet in 
diameter with a circular well in the 
middle of the crown surrounding the 
wooden mast. The bottom of this 
pipe-shaped well is held in position 
by about twenty rods equally spaced 
around the bottom ring and attached 
to the curb angle of the crown. 

There were no top guide rollers 
on the crown, the mast alone control- 
ling the position of the top of the 
holder. Eight pit guides and rollers 
were used to keep the bottom of the 
lift in position. One of the guide 
rails was made with flanged sides to 
keep the lift from rotating. The other 
seven were made of flat iron. There 
is no permanent frame inside the 
tank, but the center well supports the 
middle of the crown and even with 


Mast Guided Holder, Frankford Works, Philadelphia. 


Courtesy United Engineers and Constructors, Inc. 
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the holder landed out of service 
there are very few bad buckles in the 
crown plating. 

When the holder was used five or- 
namental cast iron shapes in the 
form of huge acorns weighing about 
three hundred pounds each were 
placed around the edge of the crown 
to balance the lift. 








Stratton’s Double Holder. J.J.H. 


The top of the wooden mast sup- 
ported the roof rafters of the build- 
ing just as the steel shaft in the mod- 
ern holders does today. 

Vast strides have been made since 
the days of that old center post hold- 
er and yet the guiding principles are 
very similar in this recent develop- 
ment in gas holder design. New ma- 
terials and methods of construction 
have made possible the construction 
of larger storage space but they are 
dependent on the same principles 
which inspired the mast guided 
water seal holder. 

We are indebted to Mr. J. J. Hum- 
phreys of the Montreal Light, Heat 
and Power Consolidated for the fol- 
lowing information on some of the 

(Continued on page 46) 


Hudson Valley Fuel Corporation Holder B. H. Co. 
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CONVERSION WATER HEATER 


A Revolutionary Method of Water Heating 


MAKES A HIGHLY EFFICIENT AUTOMATIC 
WATER HEATER OUT OF 30-GALLON 
OR 40-GALLON RANGE BOILERS 


A ONE PACKAGE UNIT 
Everything Comes Complete in One Package 


QUICKLY INSTALLED BY ONE MAN 
Great for “On Trial’ Sales 


NO WATER CONNECTIONS NEEDED 
Avoids Damaging Old Tanks and Piping 


CONDENSATION COMPLETELY ELIMINATED 


A Great Money-Saving Service Feature 


NO WATER CIRCULATING TROUBLES 
Circulation achieved through natural law; 
no mechanical controls needed 


NO LIMING, NO SEDIMENT TROUBLES 


Excellent for Hard or Soft Water Communities 


MEETS STRICTEST EFFICIENCY AND 
SAFETY STANDARDS 
Approved by Some of the Most Exacting 
Gas Company Laboratories 
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For Complete Details, Prices, Terms—Write 
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A complete, attractive and highly efficient e 


AUTOMATIC HEATER JACKSON, MICHIGAN 








Developers and pioneers of the Low-input Gas Water Heater 
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Utility Encloses Non-Propaganda Magazine With 


Statements as Good Will Maintainer 
By Willard E. Simms 


N July, 120,000 customers of the 

Public Service Company of Col- 
orado were definitely reached with 
automatic gas water advertising at a 
cost less than one cent per contact. 


The medium was a small non 
propaganda booklet enclosed with 
each mailed statement, delivered with 
each statement in town. Carrying 
capacity of the men distributing 
statements in Denver was slightly re- 
duced, but on mailed statements, 
there was no increase in cost at all, 
as postage was not affected. 


According to Charles B. Roth, 
who edits the magazine, the circula 
tion of this little magazine exceeds 
the circulation of any publication in 
Colorado, with the exception of one 
Sunday magazine. Such a circula 
tion at less than one cent a copy is 
cheap for the goodwill created by 


the Public Service, indirectly re 
flected in its sales of gas, and gas 
appliances. 


To produce results, however, this 
sort of publication must be right 
it must be a true goodwill builder. 


The magazine has to be one that 
is not crammed with propaganda 
advertising about the firm sponsoring 
the publication. Many utilities issue 
magazines, but the Public Service 
edition is the first of its kind in be 
ing an actual magazine rather than 
an advertising sheet, Mr. Roth be 
lieves. 


Advertising in this’ 16-page 
enameled stock booklet is limited to 
two pages at the back, and both of 
these are in the form of advertising, 
just as full-page ads in any maga- 
zine. One of them is educational 
advertising in showing how the gas 
or electric meters of the Public Sery 
ice are checked both in the labora 
tory before they are installed, and 
then again during the life of the me 
ter. 


The other page is really commer 
cial advertising, emphasizing the 
Public Service modern automatic 
gas water heater, and urging cus 
tomers to turn in their old wate 
heaters and have the new one op 
erating within 24 hours by paying 


only $1.60 a month. 


The magazine is unnamed, but the 
utility held a contest during July to 





get the best title for “This New 
Home Magazine.” And this was 
another goodwill builder and indi- 
rect advertisement of the company. 


\ 1936 Zenith all wave radio set 
was the prize offered, and the contest 
open to any customer of the 
Public Service Company of Colorado, 
or the Cheyenne Light, Fuel and 
Power Company, with the exception 
of employees of the firms. The Pub- 
lic Service urged that the name be 
short, one word if possible, and con- 
testants weren’t limited in the num- 
ber of titles they could offer. 


Was 


On the cover of the small interest- 
ing booklet was a photograph, de- 
signed for summer, of a lake scene, 
with a young mischievous bather 
frightening a young lady bather with 
a white mouse, while another boy 
in the water laughs. On the inside 
cover, Guy Faller, vice-president and 
general manager, presents a full page 
message introducing a “new friend.” 


He says: “This brings a new friend 
into your home—a friend who we 


hope will be a regular visitor at your 
house from now on. This little mag- 
azine hopes to become a part of your 
life, providing you with entertaining 
information about home- 
making, news and suggestions about 
styles and features that will help 
make living more interesting and en- 
joyable. 


articles, 


“It is sent you by your own public 
utility for the purpose of assisting 
you to better living, just as the public 
utility, through its service of gas or 
electricity helps you to more com- 
fortable, happier life. We want you 
to tell us what you think of this new 
magazine. We want to know how 
you think we can make it more in- 
teresting and helpful. And then we 
want you to help us find a name. 
The details of the Prize Naming 
Contest are on the next page.” And 
the explanations and rules of the 
contest appeared on page 3. 


The remainder of the book is com- 
prised of articles and pictures. These 
are on a variety of subjects and all 
of them are contributions, bought 
and paid for, just as in a regular 
magazine. All of the articles are by 
well-known, recognized writers. The 
first article, illustrated with photo- 
graphs, is “Silver Heels,” by Edgar 
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FIND US A NAME fo: 
this New Home Magazine and WEN 
1 All Wave Radio Set 


36 Zenit 


C. McMechen, and tells of the 
Bayou Salade—Mt. Silver Heels on 
the rim of the great South Park of 
Colorado. 


The second story, “Right Face” is 
a woman's hat style article by Cor- 
nelius Kittredge as told to Arthur J. 
Lingle, a free lance writer. There 
are five types of women’s faces and 
five different types of hats for each 
different face, Cornelius Kittredge 
says, and it makes very interesting 
reading. It is illustrated also. 


In the middle of the magazine is a 
double page spread of candid camera 
studies, entitled “It’s Summer.” 
These were taken especially for the 
Public Service, and show scenes of 
fishing, boating, golf, tennis, picnics, 
swimming and horseback riding—al- 
together a very interesting set of pic- 
tures. 


“How to Treat a Trout” is the ti- 
tle of another article which was writ- 
ten by Vera Carter Ault, and ex- 
plains new ways of preparing trout, 
and also carries illustrations. Vera 
Carter Ault, Public Service culinary 
artist in this article invites readers 
to write or telephone problems of 
summer parties which will be solved 
without charge or obligation. 


Roy Wright tells of wild horse 
catching in Arizona in another in- 
teresting, illustrated story, and Jean 
M. F. Dubois, well-known ‘writer 
tells “How the Snakes Got Their 
Poison,” in the last article in the 
July issue, Vol. 1, No. 1. But this 
glance into the contents reveals why 
Editor Roth says it is not a propa- 
ganda sheet and it will maintain 
good will. And it has all been 
achieved at low cost for the total 
sum involved in printing, distribu- 
tion, purchase of articles and pic- 
tures, and editing—because of the 
volume of the circulation. 
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Titan Snap Action Thermostats deserve your complete con- 
fidence. Their reliability has been proven by years of 
hard service under all conditions with all types of gas. 
TITAN controls are attractive, sensitive, rugged, trouble- 
free, service-proof. They are used on most automatic 
storage heaters approved by the American Gas Association. 


Catalog and full data upon request. 


The Titan Valve & Manufacturing Company 
Thermostats @ Safety Pilots @ Relief Valves 
Cleveland, Ohio 


3205 Perkins Avenue 











WATER HEATER 





CONTROLS 














SPRAGUE 
CAST IRON GAS METERS 
and 
REGULATORS 
are standard equipment 


the World over 


Write for catalogs 


THE SPRAGUE METER CO. 
Bridgeport, Conn. 

















ALFRED I. PHILLIPS 


CONSULTING ENGINEER 


Rate Development Valuations Reports 
Design Management 
122 GREENWICH STREET NEW YORK 
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Youll Want This 


NEW 
BARBER 
Gas 
, BURNER 

ad Catalogs 


Bes: Burner Illustrated Catalog 




















No. 37 is just off the press. It is an 

authoritative guide to the BEST in 
modern Gas Conversion Burner design for any 
make, size, or shape furnace or boiler. It shows 
36 NEW models in Barber Burner Units. It in- 
cludes the complete line of Barber Burners for 
numerous Gas-burning Appliances outside the 
house-heating field. It contains valuable engineer- 
ing data on specifications, capacities, etc., also full 
information on automatic controls (including all- 
gas controls). You will find this Book of genuine 
assistance in your Gas Heating and Appliance 
problems. Ask for YOUR copy, with prices and 
discounts, 


ARBER Automatic Jet Gas Burners and 
Barber Gas Pressure Regulators are 
listed in the A. G. A. Directory of Approved 
Appliances. The confidence which both Gas 
Companies and the Heating Trade have 


placed in Barber Products, for more than 18 
years, should convince YOU that it PAYS 
to tie up with Barber. 








NO. 336—8 BARBER 
AUTOMATIC BURNER 


THE BARBER GAS BURNER CO. 
3704 Superior Ave. Cleveland, Ohio 


THE BARBER GAS BURNER COMPANY OF MICHIGAN 
4475 Cass Ave., Detroit, Mich. 


BARBER 4£2%°45 BURNERS 


for Warm Air Furnaces, Steam 
@ and Hot Water Boilers and Num- @ 
erous Other Heating Appliances 
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Memphis Plan for Boosting 
Appliance Sales 


By Bill Hodges 


THERE are no lulls in the Mem 
phis Power & Light Company’s 
efforts to urge householders to use 
more of its appliances and services. 
The merchandising, sales and adver- 
tising heads are continually plotting 
to move something from the sales 
‘floors into Memphians’ homes. 
What housewife could resist the 
urge to “wake up” her kitchen, as 
she is admonished to do from bill 
board, newspaper, movie screen and 
loudspeaker? The Memphis Power 
& Light Company started its drive to 
urge Memphians to modernize their 
kitchens back in the spring, opening, 
quite naturally, on the modern gas 
range. This drive has continued, 
forte being placed at present on such 
boons to hot-weather cooking on hot 
plates with interchangeable faces. If 
housewives at first resented the im 
plication that their kitchens were 
ever asleep, they readily warmed up 
to the power company’s shiny dis- 


plays, and admitted (though per- 
haps silently) that their cooking 


quarters could stand a blast of the 
alarm clock. 

W. H. McInnis and R. C. Ander- 
son, general and residential sales 
managers of the Memphis Power & 
Light Company, are continually rack- 
ing their brains for some new ap- 
proach to gain the interest of Mem- 
phis housewives. They know that 
new installations, besides creating a 
direct sale of appliances, are going 
to stimulate the use and consumption 
of gas. Chances are that the new 
appliance will displace some other 
type of fuel-consumer, thus giving 
gas a new customer. But even if the 

















Still from “Screen Broadcasts’ movie shorts, 
contrasting old-type with modern gas range. 


swap is a new gas range for an old 
one, the housewife is apt to spend 
extra hours cooking on the new af- 
fair and will use more gas in the 
bargain by way of experimentation. 

Besides, new and attractive appli- 
ances give a new slant on the whole 
idea of gas. They make customers 
feel more kindly toward the product, 
as well as stimulating consumption. 

So it is the work of the merchan- 
dising manager and advertising man- 
ager to cooperate in close harmony 
in arousing public acceptance and 
actual response. The operation is a 
kind of Tinker-to-Evers-to-Chance 
double play: the merchandise mana- 
ger starts it, the advertising manager 
makes the first put-out, and the sales 
manager tops off the actual sale. 

These gentlemen are students of 
human nature to the extent that they 
assume that the consummation—the 
end striven for: the sale—is an ac- 
complishment to be achieved by the 
cooperation of the three—not by any 
one link. First, attractive merchan- 
dise must be provided; second, the 
public must be told in no uncertain 
terms of the benefits to be de- 
rived from using said merchandise ; 
and, third, some one must complete 
the transaction of selling the custo- 
mer what he wants (after he has 
been made to want it), by using a 
little persuasion on occasions. Per- 
haps there are customers who would 
buy after simply reading an adver- 
tisement. Doubtless some would 
come into the store and buy whether 
they saw an advertisement or not. 
But Memphis Power & Light execu- 
tives have learned that the way to 
make sales for profit and in volume 
is to combine all three forces, mak- 
ing a sure-fire formula. 

Eight display trucks are used in 
sales campaigns, being loaded with 
appliances and manned by junior 
salesmen. These youngsters push 
doorbells in charted territories all 
over Memphis and invite housewives 
to inspect a modern gas range, or a 
space heater at their front doors. 
There are eight other trucks in the 
Home Service Department which are 
used by young women college grad- 
uates to visit homes and demonstrate 
various appliances. 
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Mr. Paul Renshaw, advertising 
manager, has placed a new type of 
medium close to the top in the com- 
pany’s appropriations for 1936: 
“Screen Broadcasts,” a recent devel- 
opment in sound motion picture 
shorts, which, he says, have been 
highly effective for getting over ac- 
tual demonstrations of new appli- 
ances. These shorts, which run for 
only a minute or so on a theatre’s 
program, feature the attractiveness 
of the modern gas range by showing 
the housewife playing bridge or golf, 
" . thanks to oven-heat control, 
afforded by the modern gas range.” 
This medium is particularly adapted 
to contrasting old models and meth- 
ods with the new, making the advan- 
tage of new appliances—whether 
stoves or waterheaters—highly at- 
tractive. Moving clock hands, indi- 
cating all 24 hours in the day, imply 
that constancy of the hot water sup- 
ply can be maintained with the latest 
model gas automatic water heater. A 
double projection is frequently em- 
ployed to show actual use of the ap- 
pliance and an accompanying benefit 
from its use simultaneously. 

While Memphis Power & Light 
Company is bent on selling appli- 
ances from its own salesfloors, its 
campaigns stimulate sales in Mem- 
phis generally. It is a common oc- 
currence for the company to sponsor 
a page in a local newspaper promot- 
ing a particular appliance, and while 
it advertises the appliance in a large 
ad, there are riders from two, three 
or four other dealers surrounding 
the principal ad. 

Newspapers and radio carry day- 
to-day developments in the merchan- 
dising and sales campaigns, while 
billboards carry through the theme 
of a campaign, admonishing the 
housewife in bright!y-colored boards 
to “wake up” her kitchen, or asking. 
“Is there a Chill Chaser in your 
home ?” 





Movie short of clock faces, indicating 24-hour 
hot water service from automatic gas water 


heaters. In the films, the clock hands are 


animated. 
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(Continued from page 21) 
6. Why should it be a privilege to 
talk to a dissatisfied customer ? 


Chapter—Unit Answers 


I. a. To point out the fact that 
there is an antagonistic feel- 
ing toward public utilities in 
general. 

b. To remind you that your at- 
titude toward the different 
companies is determined by 
your feelings toward the peo- 
ple in those companies with 
whom you deal. 

c. To remind you, also, that in 
your contacts with a custom- 
er, you are the company. 

d. To emphasize the need of 
proper training in customer 
contacts among public utility 
employees. 

II. a. In general, because of a lack 
of understanding of the na- 
ture of the business. 

b. Because of the unfavorable 
publicity directed toward 
utility companies by poli- 
ticians, selfish industrial 
groups, and through the 
press. 

III. a. A fuel that compares favor- 

ably with other fuels in cost, 

convenience and dependa- 
bility. 








N) . 
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2 THERMOSTATIC 
ea 


used in 


TO INDICATE AMOUNT OF GAS IN AUTO TANK 


Above diagram indicates empty gasoline tank. 
As tank is filled, float raises and cam action 
forces contact against ‘“‘Sender” bimetal. 
pressure causes electric current to generate 
heat, bending Chace Thermostatic Bimetal ele- 


This 


A physical service at a 
reasonable rate. 

Appliance to burn the gas 
safely and efficiently. 

A human service that makes 
him enjoy doing business 
with the company. 

The customer wants recogni- 
tion from those who serve 
him. He wants an interest 
shown in his likes and dis- 
likes. In satisfying human 
wants, the employee caters to 
those desires of the custom- 
er, and the act increases 
goodwill automatically. 

The responsibility for good- 
will is divided between the 
company management and 
the employee. The manage- 
ment can create more good- 
will by keeping in close touch 
with an ever changing public, 
being informed of its needs, 
and seeing to it that those 
needs are satisfied. Also, by 
making the employee’s job 
more interesting by keeping 
him informed about those 
company matters that pertain 
to the public. The employee's 
responsibility lies in_ the 
proper treatment of a cus- 
tomer. 


a. There is an opportunity to 


ment. Current carried through to “Receiver” 


bimetal element, bends it and causes indicating 
needle to record gasoline level 
on dash of auto. Many of the 


CF 


automatic controls to be found 


on today’s automobiles employ 
Chace Theromostatic Bimetal as 


the dependable active element. 


W. M. CHAC Gea ©. 


Detroit Mich 


1610 Beard Avenue - =- - 





28-40 Penn Ave. 





Constant-Pressure 
PUMP GOVERNOR 


THE CHAPLIN-FULTON MFG. CO. 
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make a friend for yourself 
and for the company. 

b. When you have satisfied such 
a customer, you enjoy the 
satisfaction which always 
follows a good deed. 


— — — 
Radiator Making In Australia 
(From our Australian Correspondent) 

Messrs. F. Muller Ltd., motor 
metal workers of Camperdown, Syd- 
ney, have, with the assistance of the 
engineers of the Australian Gas 
Light Company, evolved a quick eco- 
nomic method of heating in connec- 
tion with the manufacture and re- 
pair of radiators for automobiles. 
This method includes a battery of 
high-pressure soldering irons and air 
blast blow-pipes, all of which are in- 
ternally heated by gas. For fine re- 
pair work and the soldering of the 
cores of radiators, a very concen- 
trated flame is required to apply the 
heat at the desired point and nothing 
else was found suitable for the pur- 
pose except gas. The manufacture 
of radiators calls also for the use of 
batteries of vats and dipping and 
tinning baths. All these require to 
be heated and in some of the opera- 
tions the temperature control needs 
to be finely adjusted. Gas has been 
proved eminently suited to this class 
of work. 


Discharge Pressure Is 


CONSTANT 


NSTALL the Fulton Constant 

Pressure Pump Governor in 

the steam line leading to 
any steam-driven pump, 
whether working on _ oil, 
ammonia or other liquid, or 
gas, and it will do just what 
its name indicates. The dia- 
phragm of the governor is 
connected to the discharge 
pipe and any variation of pres- 
sure there causes an immedi- 
ate adjustment of the valve, 
by which the speed of the 
pump is controlled. Constant 
discharge pressure is the re- 
sult. 
Both spring-weighted and 
lever-weighted types of this 
governor are offered. Write 
for catalog. 


Pittsburgh, Pa. 














36 








American Gas Journal—August, 1936 


Associations Nominating Committee 





Herman Russell 


N compliance with Section 2 ot 
Article I] of the By-Laws of the 
American Gas Association, announce- 
ment is hereby made to the member- 
ship of the following report of the 
General Nominating Committee 
which will be presented to the annual 
convention in Atlantic City, N. J., 

in October, 1936. 

For President— Herman Russell, 
president, Rochester Gas & Elec- 
tric Corp., Rochester, N. Y. 

For First Vice-President—N. ‘ 
McGowen, president, United Gas 
Public Service Co., Shreveport, La. 

For Second Vice-President—Conrad 
N. Lauer, president, Philadelphia 
Gas Works Co., Philadelphia, Pa 

For Treasurer—J. F. Rooney, assist 


ant to executive vice-president, 

Consolidated Edison Co. of New 

York, Inc., New York, N. Y. 
For Director s—2-y ear terms: 


Charles W. Bennett, vice-presi 
dent and general manager, Detroit 
City Gas Co., Detroit, Mich. 

Henry L. Doherty, president, Cities 
Service Co., New York, N. Y. 

O. H. Fogg, vice-president, Consol 
dated Edison Co. of New York, 
Inc., New York, N. Y. 

F. A. Newton, Commonwealth & 
Southern Corp., New York, N. Y. 

James F. Pollard, president, Seattle 
Gas Co., Seattle, Wash. 

William T. Rasch, president, Ameri 

can Gas Products Corp., New 

York, N. Y. 





Reports for 1936-37 


W. E. Steinwedell, president, Gas 
Machinery Co., Cleveland, Ohio. 


John K. Swanson, vice-president and 


general manager, Minneapolis Gas 
Light Co., Minneapolis, Minn. 
Percy S. Young, 
vice president, 
Public Service 
Electric & 
Co., Newark, 
N. J. 
Respectfully sub- 
mitted, 


Gas 


F. C. Freeman, 
president, 


Providence 





N. C. McGowen 


Gas 6. : 


chairman. 
president, 
Light 


Providence, R. L, 
Glenn R. Chamberlain, 
Grand Rapids 
Grand Rapids, Mich. 
\. Dean Durley, 
president, Syra- 


Co.., 


Gas 


cuse Lighting 
Co., Syracuse, 
N. Y. 

R. W. Hendee, 
Colorado In- 
terstate Gas 
Co., Colorado, 
Springs, Colo. 

H. , Messer, 
vice - president, 
Los A ngele Ss 
Gas & Electric Corp., Los Angeles, 
Calif. 

Fr. A. Miller, chairman of the board, 
S. R. Dresser Mfg. Co., Bradford, 
Pa, 

General Nominating Committee 


Conrad N. Lauer 


The following 
members have 
been nominated 
by section nomi- 
nating commit- 
tees to serve as 


section officers 
for next Associa- 


tion year: 
Natural Gas De- 
partment: For 


Chairman— 
George E. Wel- 
president, 
United Natural Gas Company, Oil 
City, Pa. For Vice-Chairman— 
Robert W. Hendee, Colorado In- 


J. F. Rooney 


KeT, 











terstate Gas Co., Colorado Springs, 


Colo. Nominating Committee: 
John B. Tonkin, The Peoples Nat- 
ural Gas Co., Pittsburgh, Pa. 


chairman; Frank L. Chase, Lone 
Star Gas Company, Dallas, Texas; 
George W. Ratcliffe, Pittsburgh, 
Pa. 

Accounting Section: For Chairman 
—E. J. Tucker, Consumers Gas 
Co. of Toronto, Toronto, Ont., 
Canada. For Vice-Chairman— 
Herbert E. Cliff, Public Service 
Electric & Gas Co., Newark, N. J. 
Nominating Committee: A. 5S. 
Corson, The United Gas Improve- 
ment Co., Philadelphia, Pa., chair- 
man; E. B. Nutt, Standard Oil Co. 
of New Jersey, New York, N. Y.; 
J. M. Roberts, The Peoples Gas 
Light & Coke Co., Chicago, IIl.; 
J. I. Blanchfield, The Brooklyn 
Union Gas Co., Brooklyn, N. Y.; 
J. L. Conover, Public Service 
Electric & Gas Co., Newark, N. J. 

Commercial Section: For Chairman 
F. M. Banks, vice-president in 
charge of sales, Southern Cali- 
fornia Gas Company, Los Ange- 
les, Calif. For Vice-Chairman— 
Hugh Cuthrell, assist. vice-presi- 
dent, The Brooklyn Union Gas 
Company, Brooklyn, N. Y. Nomi- 
nating Committee: F. M. Rosen- 
krans, The Gas Service Co., Kan- 
sas City, Mo., chairman; W. C. 
Beckjord, Columbia Gas & Elec- 
tric Corp., Pittsburgh, Pa.; N. T. 
Sellman, Consolidated Edison Co., 
of New York, Inc., New York, 
N. Y. 

Industrial Gas Section: For Chair- 
man—Ralph L. Manier, Syracuse 
Lighting Co., Syracuse, N. Y. For 
Vice+Chairman—Hale A. Clark, 
Detroit City Gas Co., Detroit, 
Mich. Nominating Committee: J. 
F. Quinn, The Brooklyn Union 
Gas Co., Brooklyn, N. Y., chair- 
man; W. F. Miller, Public Service 
Co. of Northern Illinois, May- 
wood, Ill.; F. B. Jones, Equitable 
Gas Co., Pittsburgh, Pa. 

Manufacturers’ Section: For Chair- 
man—John A. Fry, president, De- 
troit-Michigan Stove Co., Detroit, 
Mich. For Vice-Chairman, Appa- 
ratus Division-—Merrill N. Davis, 
vice-president, S. R. Dresser 
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Manufacturing Co., Bradford, Pa. 
For Vice-Chairman, Appliance Di- 
vision—J. Scott Fowler, president, 
Lovekin Water Heater Co., Phila 


delphia, Pa. 


Publicity and Advertising Commit- 
tee: For Chairman 
meyer, assistant to vice-president, 
Consolidated Edison Co. of New 


York, 


Olcott, 
Works 


Inc., 
Nominating 
The 
eF 


Henry Ober- 


New York, N. Y. 
Committee: H. W. 
Philadelphia Gas 
Philadelphia, Pa., 


chairman; D. D. Parry, Central 


Hudson 


Gas & 
Poughkeepsie, N. Y. 
Technical Secticn: 


Electric 


Corp - 


For Chairman 


M. I. Mix, The Peoples Gas Light 
& Coke Co., Chicago, Ill. For Vice- 


Chairman 


J. 


Philadelphia 
Philadelphia, 
Committee: C. A. 


ledo 
chairman; 


United 


Edison 


Gas 


¥. 
Gas 


Pa 


Co, 
O. 


Philadelphia, Pa. 





Charles W. Bennett 


James F. Pollard 


Postles, 
Works 

Nominating 
Harrison, To- 
Toledo, 
>> 
American Light & Traction Co., 
Chicago, Ill.; J. A. Perry, The 
Improvement 


The 
£6. 


Ohio, 
Hagerman, 


Co., 


William T. Rasch 





Nominees for Section Officers 





George E. Welker E. 


John A. Fry 


W. E. Steinwedell 





Tucker F. M. Banks 





Henry Obermeyer 





John K. Swanson 
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Ralph L. Manier . 





M. |. Mix 








F. A. Newton L 





Percy S. Young 
















































News of the Industry 


Winners in Refrigerator Selling Contest 


Victors in the biggest and most suc- 
cessful refrigerator selling contest 
sponsored by the American Gas Associa- 
tion Refrigeration Committee have been 
announced by B. H. Gardner, chairman 
of the Committee. Awards amounting to 
27,230 have been granted to the winners 
who have been declared the “leaders” in 
the contest. A total of 1,044 awards were 
granted in all. The leaders consist of 
gas companies and of individual members 
of sales forces who were ahead in re- 
frigerator sales. Sixty companies shared 
in the awards. 

The highest honors of the 
were the eight “Swords of Merit” that 
will be presented to the eight companies 
who were at the top in their respective 
divisions. Sword winners were the Wash- 
ington Gas Light Company, Washington, 
D. C.; Gas and Electric Appliance Com- 
pany, Columbus, Ohio; Detroit City Gas 
Company, Detroit, Mich. ; Cumberland and 
Allegheny Gas Company, Cumberland, 
Md.; Manufacturers Light and Heat Com- 
pany (Ellwood: City District), 
Pa.; North Penn Gas Company, Port Al- 
legeny, Pa.; Lynchburg Gas Company, 
Lynchburg, Va.; and Broad River Power 
Company, Florence, S. C. These trophies 
were in addition to the highest awards 
granted to company winners. 

Presentation of the “Swords of Merit” 
will take place at the annual convention 
of the American Gas Association to be 
held in Atlantic City, week of October 
25th. 

The success of the campaign is a source 
of satisfaction to the Committee because 
of its benefit to the whole gas industry, 
in view of the greatly increasing accept- 
ance of gas refrigeration which is one of 
the prime results of its selling campaigns 
Each campaign has been larger than its 
predecessor. Nearly 600 companies, repre- 
senting nearly 10,000,000 meters, partici- 
pated in the “Sword of Merit” campaign 


ever 


campaign 


1 
Belle vue, 


The contest was conducted in collabora- 
tion with Servel, Inc., manufacturers of 
Electrolux refrigerators, and the Commit- 
tee gives high praise to that company for 
its promotional and advertising activities 
which were such important factors in 
making the campaign so successful 

Company winners of awards standing 
second in the final results were: Kings 
Appliance Corporation, Brooklyn, N. Y.; 
Providence Gas Company, Providence, 
R. I.; Milwaukee Gas Light Company, 
Milwaukee, Wis.; Manufacturers Light 
and Heat Company, East Liverpool, Ohio; 
Southern Indiana Gas and Electric Com- 
pany, Evansville, Ind.; Rosslyn Gas Com- 
pany, Clarendon, Va.; Virginia Gas Dis- 
tribution Corporation, Staunton, Va., and 
Arkansas Louisiana Company, Vi 
vian, La. 

Companies winning awards through 
standing third were: Consolidated Edison 
Company of New York; New Haven Gas 
Company, New Haven, Conn.; Minneapo- 


Gas 








lis Gas Light Company, Minneapolis, 
Minn.; Springfield Gas Light Company, 
Springfield, Mass.; Birmingham Gas Com- 
pany, Birmingham, Ala.; Natural Gas 
Company of West Virginia, Wheeling, 
W. Va.; Peoples Gas Company, Port Ar- 
thur, Texas; United Gas System, Sinton, 
Texas, and Manufacturers Light and Heat 
Company (Chester District), East Liver- 
pool, Ohio 

Fourth place was gained by the follow- 
ing: Southern California Gas Company, 
Los Angeles, Calif.; Brooklyn Borough 
Gas Company, Coney Island, N. Y.; Hart- 
ford Gas Company, Hartford, Conn.; Ar- 
Little 


kansas Louisiana Gas Company, 
Rock, Ark.; Central States Power and 
Light Corporation, Tulsa, Okla.; Manu- 


facturers Light and Heat Company (Roch- 
ester District), Bellevue, Pa.; Tyler Gas 
Service Company, Tyler, Texas, and Vir- 
ginia Gas _ Distribution Corporation, 
Waynesboro, Va. 

Companies winning awards through 
standing fifth were: Brooklyn Union Gas 
Company, Brooklyn, N. Y.; Public Serv- 
ice Electric and Gas Company, Newark, 
N. J.; Southern Counties Gas Company, 
Santa Ana, Calif.; Montana-Dakota Utili- 
ties Company, Minneapolis, Minn.; Manu- 
facturers Light and Heat Company 
(Beaver Falls District), Bellevue, Pa.; 
United Gas System, Harrisburg, Texas; 
and Gas and Electric Appliance Company, 
Caldwell, Ohio. 


Companies that received sixth place 
awards were: Western United Gas and 
Electric, Aurora, Ill.; Ohio Fuel Gas 


Company, Mansfield, Ohio; Manufactur- 
ers Light and Heat Company, Bellaire, 
Ohio; Ohio Fuel Gas Company, Balti- 
more, Ohio; United Gas System, Chil- 
Texas, and Central Electric and 
Telephone Company, Columbus, Nebraska. 

Seventh place awards went to the fol- 


dress, 


lowing: Metropolitan Utilities District, 
Omaha, Nebr.; Bridgeport Gas Light 
Company, Bridgeport, Conn.; Houston 
Natural Gas System, Houston, Texas; 


Manufacturers Light and Heat Company, 
Washington, Pa.; Keystone Gas Com- 
pany, Inc. (Olean District), Olean, N. Y., 
nd Piedmont Company, Hickory, 
= % 


Gas 


Companies winning awards for stand- 
ing eighth were: Elizabethtown Consoli- 
dated Company, Elizabeth, N. J.; 
Manufacturers Light and Heat Company, 
Pittsburgh, Pa.; Natural Gas Company 

f West Virzinia, Salem, Ohio; Lowell 
Gas Light Co :.any, Lowell, Mass.; Hor- 
nell Gas Light Company, Hornell, N. Y.; 
Gas and Electric Appliance Company, 
Ohio; and Gas and Electric 
\ppliance Company, Amherst, Ohio. 

Special high cash awards were granted 
to three companies that made exceptional 
records in the “installations per 10,000 


Gas 


| 
A 
Cambridge, 


meters” class. These were the Washing- 
t Gas Light Company, Washington, 
D. | Providence Gas Company, Provi- 
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dence, R. I.; and Springfield Gas Light 
Company of Springfield, Mass. 

In this campaign home service depart- 
ments were offered awards for the first 
time: the winners were the home service 
departments of the Washington Gas Light 
Company, Gas and Electric Appliance 
Company, Providence Gas Light Company, 
Detroit City Gas Company and the 
Springfield Gas Light Company. 

The individual cash awards went to 983 
sales people and they included awards for 
monthly records and for total sales per- 
formance throughout the entire contest. 

Average total installations for individual 
leaders in sales for the whole period of 
the campaign were 60 refrigerators. 
Awards ran as high as $100 for first po- 
sition down to $10 for the tenth position. 
All final retail sales leaders who made 
a better-than-average record received 
either the first or second year gold Medal 
of Merit. 

Individuals at the top—the hundred 
dollar winners—in their respective divi- 
sions were: J. F. Onley, Washington Gas 
Light Company; Thomas Green, Provi- 
dence Gas Company; Larry A. Deabler, 
Hartford Gas Company; J. B. Billard, 
Cumberland and Allegheny Gas Company; 
Theodore B. Sills, Manufacturers Light 
and Heat Company (New Castle-Ellwood 
City District); W. R. Bales, Ohio Fuel 
Gas Company; E. V. Bowyer, Lynchburg 
Gas Company; and E. H. Enochs, Ar- 
kansas Louisiana Gas Company. 


Ohio Supreme Court Fixes 55 Cent 
Gas Rate for Columbus, O. 


A recent decision of the Ohio Su- 
preme Court fixes the gas rate for Col- 
umbus, O., at 55 cents. The decision 
was based upon an ordinance passed by 
the Coiumbus City Council and ap- 
proved by voiers in 1929, establishing 
a 48-cent rate. 

The 55-cent rate was set by the Ohio 
Public Utilities Commission seventeen 
months ago for the city. 

The court’s decision of June 21, 1933, 
holding the 48-cent rate adequate as 
claimed by the city, was reversed. The 
court voted 5 to 2. 

The case has been before the utilities 
commission twice, the Ohio Supreme 
Court three times and the United States 
Supreme Court twice. 


Lawrence Jaros With W. J. 
Schoenberger Co. 


Lawrence Jaros, testing engineer in 
the space heating section of A.G.A. Lab- 
oratory since May, 1934, has been em- 
ployed by the W. J. Schoenberger Com- 
pany, gas burner valve manufacturers 
of Cleveland, Ohio. He will assist 
Casper S. Stuckenholt, also a former 
laboratories employee, in the engineer- 
ing department of the Schoenberger or- 
ganization. 
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AS SOUTHERN CALIFORNIA GOES 


so goes the trend of the nation! 





The companies which made this record are 


SOUTHERN CALIFORNIA GAS CO. 





SOUTHERN COUNTIES GAS CO. 


LOS ANGELES GAS AND ELECTRIC CORPORATION 


AGAIN THIS YEAR, gas refriger- 
ation has won an outstanding vote 
of approval in Southern California! 
This continued success is significant 
of what intelligent and aggressive 
sales promotion can do. And it’s 
significant, too, of the ever-grow- 
ing preference for this modern gas 
appliance inall parts of the country. 


In the face of the strongest kind 
of competition, gas companies 
everywhere are Marching to Leader- 
ship with Gas Refrigeration! The 
past six months have seen the 
record-breaking sales and merchan- 
dising achievements of 1935 topped 
by even greater achievements. In 
section after section, there has de- 
veloped a definite trend to Electro- 


lux, the gas refrigerator...and this 
trend is fast becoming nation wide. 


More sales this summer 


The hot summer months just be- 
ginning offer a psychological time 
to press this victory for gas refrig- 
eration. Months when families will 
realize more than ever their need 
for efficient food protection . . . will 
desire the convenience of ice cubes 
always on hand. Months when your 
salesmen can bring home to these 
families, opportunely, the big un- 
matched advantages of Electrolux’s 
different, simpler operating 
method. 


Servel, Inc., Electrolux Refrig- 
erator Sales Div., Evansville, Ind. 


“= 








Hlew.sber Cooled ELECTROLUX 
THE SERVEL Cs Kofésporatee 
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Leslie Fairchild Asst. General Man- 
ager, Sprague Meter Co. 

At a recent meeting of the Board 
of Directors of The Sprague Meter 
Co., of Bridgeport, Conn., Mr. Leslie 
Fairchild, Engineer of the company 





Leslie Fairchild 


for the past seven years, was appointed 
Assistant General Manager effective 
July 1. Mr. Fairchild, who is well 
known to the Gas Fraternity, has been 
associated with the company twenty 
four years, having entered their em- 
ploy as draftsman in 1912. 

ill ota 


A. F. Rucks Appointed General Man- 
ager of Tagliabue Company 


The C. J. Tagliabue Mfg. Co. of 
Brooklyn, N. Y., has announced the 
promotion of A. F. Rucks to position 
of General Manager. 

Mr. Rucks has been associated with 
the Tagliabue Company for over 23 
years and has gained notable experience 
in practically every phase of the Tag- 
liabue Company industrial instrument 
business. 

The company also announces the ap- 
pointment of W. C. Bennett as General 
Sales Manager in charge of the Eastern 
Territories, and Mr. E. D. Wacker as 
General Sales Manager in charge of the 
Western Territories. Both Messrs 
Bennett and Wacker will spend a con- 
siderable portion of their time in the 


field. 





—_—__+__—__ 


Armin O. Schleiffarth with Laclede 
Christy Co. 


Laclede Christy Clay Products Co., 
St. Louis, announces the appointment 
of Mr. Armin O. Schleiffarth as mana- 
ger of its Flat Suspended Arch 
Supported Wall Division. 

A licensed professional engineer in 
the State of New York, Mr. Schleiffarth 
joins the Laclede organization after 


and 


eight years with the Improved Equip- 
ment-Russell Engineering Co., of New 
York City where he served in the 
capacity of Engineer in Charge of Con- 
struction, 

Oo - 


Julius Kahn with Republic Steel Corp. 


Julius Kahn, who has been president 
since his founding of Truscon Steel 
Corporation 33 years ago, has resigned 
his position to become vice-president in 
charge of Product Development of Re- 
public Steel Corporation. 


+ 


F. N. Dillman Now Sales Engineer of 
Pittsburgh Equitable Meter Co. 


[The Pittsburgh Equitable 
Company, Pittsburgh, Pa., 
the appointment of F. N. 
sales engineer. 

After graduation from Kansas State 
University in 1924, Mr. Dillman joined 
the Kansas State Highway Department 
as a civil engineer. Since then he has 
been engaged in various types of sales 
work. For the two years prior to join- 
ing the Meter Company, he was with 


Meter 
announces 
Dillman as 











F. N. Dillman 


the Continental Oil Company in the 
sales division. 

Mr. Dillman will work out of the 
Tulsa, Okla., office and will be in charge 
of EMCO-McGaughy Integrator Sales 


and Service under the supervision of 
J. L. Cottrell 
+ 
Divisions Merged 
[The Domestic Appliance Mainten- 


ance Division and the Commercial Ap- 
pliance Maintenance Division of the 
Consolidated Edison Company of New 
York, Inc., have been merged into a 
single unit called the Appliance Main- 
tenance Division. 

Frank E. Vilas, who was superintend- 
ent of the domestic division, heads the 
new set-up, with a force of nearly 700 
His assistants are William M. 
Leonard, Chevis L. Wray, and Louis 
C. Hornbostel. The scope of the work 
done by the men in the new appliance 
maintenance division is being broad- 
ened gradually, including the addition 
of some electrical work. 

Arthur V. Hay, who 


men 


was superin- 
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tendent of the commercial division, will 
assist in reorganizing the merged forces, 
and then will join the Sales Depart- 
ment, taking charge of the utilization 
forces attached to the Hotel and Res- 
taurant Division and Industrial Di- 
vision. 


New Plant of American Lava 
Corporation 


Illustration shows the new daylight 
flooded plant of the American Lava 
Corp., Chattanooga, Tenn., which con- 


Be oc mete 





tains adequate research laboratory, and 
has three times the capacity of the old 
plant. Paul Kreusi has been president of 
the company for 35 years. 


—_———_—_ 


Butane Plant at Union Springs, Ala. 


J. B. McCrary & Company of Atlanta 
have been awarded a $44,103.90 contract 
to build a butane gas plant at Union 
Springs, Ala. Work will begin as soon 
as funds are released by the PWA. 

The contract which must be com- 
pleted within 120 days calls for the 
erection of a larger storage tank and 
the laying of a pipeline distribution sys- 
tem. The gas will be shipped to the 
city in tank cars. 

———__» — 


New Orifice Fitting Announced 


A new orifice fitting known as “Type 
E,” for handling gases and liquids is 
announced by Robinson Orifice Fitting 
Co., of Los Angeles. The main operating 
mechanism, which is entirely enclosed in 
the upper chamber, consists of a heavy 
stationary screw and a follower nut, 
pivoted to the orifice plate carrier. This 
simple device raises or lowers the orifice 
plate carrier and forces the carrier into 
its position in the lower seats. When the 
plates are to be inspected or changed, the 
carrier is lifted completely out of the 
upper chamber and is held in a convenient 
position for servicing. 

The valve seats are covered in both 
open and closed positions. A full-float- 
ing plug valve is lubricated with an 
equalized pressure system. It is never 
necessary to lift the carrier manually be- 
cause it is supported at all times. The 
orifice fitting has a quick change cover 
plate. Positive control of the orifice 
plate is maintained under all pressures. 
An indicator definitely shows the operator 
when the orifice plate is positioned in the 
pipe line bore. The orifice plate may be 
locked in place, preventing unauthorized 
changing of orifice plate setting. 
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New Officers of Public Utilities 


Advertising Association 

At the annual convention of the Pub- 
lic Utilities Advertising Association, 
held in Boston on June 30 in conjunc- 
tion with the annual meeting of the 
Advertising Federation of America, the 
following officers were elected: 

President—D. D. Parry, Central Hud 
son Gas and Electric Corporation, 
Poughkeepsie, New York. 

First Vice-President—Kenneth Ma- 
gers, Union Gas and Electric Company, 
Cincinnati, Ohio. 

Second Vice-President—Howard F 
Weeks, Consolidated Edison Company 
of New York, Inc., New York. 

Third Vice-President—E. K. Hart 
zell, Lake Shore Electric Railway Com- 
pany, Sandusky, Ohio. 

Secretary—H. W. Olcott, Jr., Phila- 
delphia Gas Works Company, Phila- 
delphia, Pa. 

Treasurer—H,. C. Cannon, Brooklyn 
Union Gas Company, Brooklyn, N. Y. 

The following directors were elected 
for three year terms: 

Thomas H. Spain, 
Electric and Gas 
N. 3. 

H. J. Rowe, Iowa Electric Light and 
Power Company, Cedar Rapids, Iowa 

Will C. Grant—Lone Star Gas Sys- 
tem, Dallas, Texas. 

J. C. MacDonald of the Edison Elec- 
tric Illuminating Company of Boston 
was elected a director to fill unexpired 
term of one year. 


Public 
Company, 


Service 
Newark, 


The annual awards in the Associa 
tion’s Better Copy Contest were an- 
nounced by Kenneth Magers, of the 


Union Gas and Electric Company, Cin- 


cinnati, Ohio, chairman of the Better 
Copy Committee. 
There were seventeen classifications 


in the contest—four for gas companies, 
four for electric companies, one for 
gas and electric companies, two for 
transportation companies, and six for 
all public utility companies. 

The awards to gas companies an- 
nounced by Mr. Magers were as fol- 
lows: 

Load Building Newspaper Advertis 
ing for Gas Companies 

Premier Award—The Peoples 
Light & Coke Company with the Public 
Service Company of Northern Illinois, 
Chicago, IIl. 

Award of Excellence—Wisconsin Pub- 
lic Service Corporation, Oshkosh, Wis. 

Award of Excellence—Syracuse Light- 
ing Company, Syracuse, N. Y. 

Public Relations Newspaper Adver- 
tising for Gas Companies 

Premier Award—Consolidated 
son Company of New York. 
Merchandise Newspaper Advertising 

for Gas Companies 

Premier Award—British Columbia 
Electric Railway Company, Vancouver, 
B...L. 

Award of Excellence—New York 
Power and Light Corporation—Niagara 
Hudson Sys. 

Newspaper Advertising for Gas and 
Electric Companies 


. 


Gas 


Edi- 


(Six Special Awards for Copy and Idea 
Excellence Only) 

Premier Award—Consolidated Edison 

Company of New York (Two Awards). 

Premier Award—lIowa Electric Light 

& Power Company, Cedar Rapids, lowa. 


Premier Award—Philadelphia Gas 
Works Company, Philadelphia, Pa. 
Premier Award—Wisconsin Public 


Service Corporation, Oshkosh, Wis. 
Premier Award—Texas City Gas 
Company. 
Window or Inside Displays for Gas 
Companies 
Premier Award—Philadelphia 
Works Company, Philadelphia, Pa. 
Award of Excellence—Consolidated 
Edison Company of New York. 
Award of Excellence — Brooklyn 
Union Gas Company, Brooklyn, N. Y. 
Radio Advertising 
Premier Award—Consolidated 
son Company of New York. 
Award of Excellence—Philadelphia 
Company, Pittsburgh, Pa. 
Award of Excellence—Rochester Gas 
and Electric Corporation, Rochester, 


a 2 


Gas 


Edi- 
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Coming Events 
_ August 
25-27 Pacific Coast \ssocia- 
tion, 43rd annual convention, 


Gas 


Fairmont Hotel, San Fran- 
cisco, Calif. Clifford John- 
stone, managing director, 


447 Sutter St., San Francisco 
October 
1-2 Empire State Gas and Elec- 
tric Association, annual con- 
vention, Saranac Inn, Sara- 
nac, N. Y. 

Week of October 25 American 
Gas Association, 18th annual 
convention, Atlantic City 
N. J. Alexander Forward, 
managing director, 420 Lex- 
ington Ave., New York. 

October 25-30, Inclusive, Exhibi- 
tion of Gas Appliances and 
Equipment at the First An- 
nual Convention Association 
of Gas Appliance and Equip- 
ment Manufacturers in Af- 
filiation with the Eighteenth 


Annual Convention of the 
American Gas Association, 
\tlantic City Auditorium, 


\tlantic City, N. J. 














New Primary Air Mixer 


has 
awarded to A. J. Markham, Gas Engineer, 


Invention No. 358,098 been 
City of Toronto, Canada, graduate of 
the City Guild Institute, London, Eng- 
land, covering design for new primary 
air mixer, which eliminates flashback 
in the burner. The illustration shows 
the mixing chamber cut away from the 
burner and reversed. There are sepa- 
rate primary air conduits running at 
right angles to the flow of gas. Primary 
air conduits with adjustable sleeve is 
shown in circle. The primary air be- 


ing induced by the flow of gas is broken 
into sections and conducted through 
tubes set at an obtuse angle to the flow 
of gas. As a result the pressure ex- 
erted by unforeseen conditions arising 
through atmospheric disturbances can- 
not interrupt or disturb the flow of gas. 
The circular air movement set up 
around the injector keeps the point of 
delivery cool and therefore efficient. This 
also keeps the plugs of gas-cocks effi- 
cient because expansion is reduced. Great 
3ritain has adopted this patent. 
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Morris E. Leeds Receives the Henry 
Laurence Gantt Gold Medal 


Morris E. Leeds, President of Leeds 
& Northrup Company, Philadephia, 
was the recipient this year of the Henry 
Laurence Gantt Gold Medal awarded 
annually by the Institute of Manage 
ment “for distinguished achievement in 
industrial management as a 
the community.” Henry §S 
who received the award in 
sented the Medal to «Mr. 


service to 
Dennison, 
1932, pre 
Leeds 





Morris E. Leeds 


Long a keen student of human rela- 
tions in industry, Mr. Leeds is widely 
known for his far-sighted philosophy 
of the factors which underlie harmony 
between employer and employes In 
the Leeds & Northrup plant, a Coopera 
tive Association in which every em 
ployee has a vote, has functioned since 
1918. An elected Council represents the 
employees in all their dealings with the 
Management, and in addition has charge 
of a variety of employee activities over 
which the Management 
supervision. Because its 
not attended by Management’s 
sentatives, this Council is singularly 
free to determine employee opinion in 
its true light, and to express such opin- 
ion freely to the officers of the Com- 
pany. For eighteen years, Council and 
Management: have cooperated success- 
fully, both in matters of general policy 
and in specific instances, to 
mutually satisfactory 
ployee relations. 

Specific committees of Council inves 
tigate matters pertaining to wages and 
hours, time study, safety, general work 
ing conditions, etc. There is an Ap 
peal Board which reviews 
discharged employees. An Educational 
Plan, financed by the Company, through 
which employees are reimbursed for 
half of the tuition for night school 
courses successfully completed, is ad- 
ministered by a committee of Council 

Thus the Company, of which the man 
to whom the Gantt Award has just been 


exercises no 
meetings are 


repre- 


promote 
employer-em- 


cases 


made, is president and founder, has at- 
tempted to put into practice a broad 
policy of justice to all concerned, with 
equal opportunity for each employee to 
rise to that level of reward and power 
for which he is qualified. 


a = 
Semet-Solvay Eng. Corp. Gets Pipe 
Line Contract 


The Great Lakes Steel Corporation 
as awarded a contract to the Semet- 
Solvay Corporation, of 
New York, for the building of a pipe 
line which will convey blast furnace 
vas from the Hanna furnaces, on Zug 
Island, to the Delray plant of the De- 
troit Edison 


The gas 


h 


Engineering 


Company 
line will be 48 
and will be of 
construction. The line will start at the 
Hanna Furnace plant and cross the 
Rouge River over a new bridge, to be 
constructed, and which is a part of the 
undertaking It will then run 
2.400 feet to the Edison property. 
The river will be approxi- 


inches in 
welded steel 


diameter 


some 


crossing 


1 


mately 200 feet and will clear the high 
water line by 150 feet 
[he pipe will be fabricated in the 


Semet-Solvay Engineering Corporation 
Michigan. Work is 
scheduled to start at once. 

em 


shi ps at Owosso, 


Officers of Society of Gas Engineers 


James S. Kennedy, construction en- 


gineer with the Consolidated Edison 
Company of New York, was elected 
president of the Society of Gas En- 


gineering of that company at its recent 
annual meeting. He is a charter member 
of the society, which dates back to 1905. 

Fred B. Cadmus, assistant general 
superintendent of the Hunts Point 
Plant, was elected vice-president; Wil- 
liam C. Oeckler, assistant general su- 
perintendent of the Customers’ Service 


Department, treasurer; and _ Fred 
Glaeser, engineer’s assistant in the 
Construction Department, secretary. 


executive committee con- 
Oliver H. Smith, assistant en- 


The new 
sists of 


gineer of manufacture, chairman, and 
former president of the society, Charles 
\. Lunn, chief chemist, and Nils T. 
Sellman, assistant vice-president. 
% 
New Radiator Vent Valve 
American Rediator Company, New 


York, has announced the development 
of a new radiator vent valve, with ad- 
justable vent port for balancing the dis- 
tribution of heat throughout the house, 
new quick vent valve for rapid 
venting of steam mains. Both the radia- 
tor and main vent valves are made for 
either one pipe steam or vaccum sys- 


tems 


and a 


By setting the valves of the radiators 
nearest the boiler so that they vent air 
slowly, and by opening the valves on 
the radiators at a more distant point 
from the boiler, and increasing this 
opening as the distance increases, so 
that vent air more quickly, all 
radiators are filled simultaneously with 
their quota of steam and heat is evenly 


they 


American Gas Journal— August, 1936 








£ 


distributed to all rooms. The quick vent 
valve on the end of the steam main al- 
lows steam to be supplied almost in- 
stantly to the riser connections leading 
to the more remote radiators as well as 
the ones adjacent to the boiler. 

Both the Variport Airid, for one pipe 
steam systems, and the Variport Vac- 
uum, for vacuum systems, offer a wide 
range of venting rates and can be 
easily adjusted by removing the pro- 
tective cap on top of the valve and 
turning the adjustment dial with coin, 
screw driver or key to any desired 
opening. The adjustment dial is plain- 
ly marked to show minimum, maximum 
and normal venting rates. 


Condensation Eliminator 


Condensation Engineering Corp., 335 S. 
Western Ave., Chicago, IIll., announce the 
Condensation Eliminator and _ Vitrified 
flue lining to eliminate condensation and 
its effect upon chimneys where gas is 
used as a fuel. They state: 

“The products of combustion from 
manufactured gas contain approximately 
6 gallons of water to each 1000 cubic feet 
and 12 gallons in each 1000 cubic feet of 
natural gas. This water content is in 
the form of vapor when it leaves the 
combustion chamber of the heating plant 
on its way to the chimney. 

The products of combustion from manu- 
factured gas, and of some natural fas, 
contain Sulphurous acid and the destruc- 
tive action of this acid is too well known 
to those familiar with gas-house-heating. 
The solution of Sulphur Dioxide continues 
until quite a high concentration of the 
acid is reached. Similarly, carbon di- 
oxiae dissolves in the water, making the 
solution contain a mixture of the sulphur 
acids with carbonic acid. 

The presence of the acidulated con- 
densate causes the destruction of the clay 
tile linings, brick and mortar, as well as 
the metals used for the vent connections 
between the appliance and the chimney. 
Flue linings made of fire clay disinte- 
grate and fall to the bottom of the 
chimney, sometimes shutting off the outlet 
for the products of combustion. In the 
colder climates the problem of freezing 
and cracking the masonry work of unlined 
chimneys is also a hazard. 

Warm air will carry a much larger con- 

(Continued on page 44) 
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Material » » » 








Highest H:S removal 
combined with complete 
removal of traces. Physi- 
cal structure insures very 


low box back pressures. 





THE RECOG: 
NIZED PURIFY 


ING MATERIAI 
FOR VAPOR 
PHASE GUM 
CONTROL. 


Ask for our new bulletins Nos. AL-18-19 
which are very interesting 


THE ALPHA-LUX COMPANY, Ince. 
192 Front St., New York 


Philadelphia Chicago 




















JOHNSON No. 2 


Adjustable 


Bunsen Torch 


Here is an ad- 
justable Torch 
ideally suited for 
many shop and 
laboratory uses. 
The complete 
unit is light, com- 
pact and handy. 
Its many uses in- 
clude metal melt- 
ing, soldering, 
tempering tools, 
ete, Equipped 
with a powerful, 
efficient No. 5 
Type “A” Bun- 
sen Burner with shut-off valve and pilot light. 
The top is removable and the burner can be 
adjusted to any angle or removed for a con- 
venient hand torch. Economical to operate. 
Free catalog on request. 











LO. TS ———— © 
Western Representative: Eastern Representative: 
c. B. BABCOCK CO. J. H. McePHERSON 
135 Bluxome Street 250 Stuart Street 
San Francisco, Calif. Boston, Mass. 





43 


MSWANE 2'PIPE 










% 
wv 
6 









i 
x 
o 


° CODDLING” 


MECHANICAL 


JOINTS Now your 2” pipe from Mc- 


Wane comes in 18 foot lengths 
with only one intermediate 
joint. Every advantage of any 
pipe plus the permanence of 
cast iron. No wrapping or 
coddling required. Lay it once 
and forget it. Corrosion re- 
FULL 2” sisting. Mechanical joints. 
INTERNAL High tensile and transverse 
DIAMETER strengths . . easy to lay around 
curves without fittings. 


18 FOOT 
LENGTHS 


SIZES 
144” thru 
a 





McWANE OVERSIZE MALE and 
FEMALE THREADED JOINT 


The only joint as strong and perma- 
nent as the pipe itself. And it stays 
bottle-tight no matter how much gas 
pressures are increased. 


McWANE 
GLANTITE 
MECHANICAL 
GAS JOINT 


takes care of ex- 
pansion and con- 
traction. Complete 
line of all Bell 
Glantite Fittings! 
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PIPE CO. CAST IRON 
BIRMINGHAM PIPE CO. 
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(Continued from page 42) 

tent of water in vapor form than cold 
air therefore, under the present practice 
it is necessary to keep the flue tempera- 
ture above the “Dew Point” all the 
to the top of the chimney to prevent the 
above named troubles which means a 
high stack loss. 

The Condensation Eliminator and Vitri- 
fied flue lining will completely solve this 
vexatious problem. This device was de 
veloped on the principle of re-evapora- 
tion and it was necessary to eliminate the 
draft diverter for this reason. It was 
found that the draft diverter permitted a 
large volume of room temperature air 
to escape up the flue, reducing the tem- 
perature of the flue gases and materially 
increasing the amount of condensation 
The Condensation Eliminator has a back 
draft door which opens when there is a 
down draft and is so constructed that it 
automatically closes when the back draft 
subsides. It is also equipped with a door 
that controls the up-draft and can be set 
at any point desired for this purpose 

When the furnace is first lighted there 
is considerable condensation and it collects 
in the bottom of the Condensation Elimi- 
nator and after the furnace warms up 
the temperature rises in the Condensation 
Eliminator above the boiling point and it 
is re-evaporated. The average spent-gas 
temperatures leaving the heating plant 
varies from 300 to 400 degrees Fahrenheit 
and by eliminating the cold air drawn into 
the flue through the conventiona) draft 
diverter, this heat is utilized for carrying 
away the water vapor. 

The Condensation Eliminator and Vit- 
reous Enamel flue lining are made of 
heavy enameling stock iron and finished 
with acid resisting vitreous enamel that 
will not corrode under the conditions for 
which it is made.” 

Complete description can be had by ad- 
dressing the manufacturer. 


—_—_— = 


New Officers of Michigan Gas 
Association 

The following officers were elected 
for the coming year at the closing 
session of the annual convention of 
the Michigan Gas Association held 
at Mackinac Island, Michigan, July 
6, 7, and 8, 1936: 

President, Newell E. Loomis, De- 
troit City Gas Company, Detroit, 
Michigan. 

Vice-President, Howard Pett, 
Consumers Power Company, Lans- 
ing, Michigan. 

Secretary - Treasurer, A. G. 
Schroeder, Grand Rapids Gas Light 
Co., Grand Rapids, Michigan. 

Mr. Loomis was first employed 
by the Detroit City Gas Company 
in 1908 as stenographer in the New 
Business department. Later he be- 
came secretary to the sales manager, 
secretary to the assistant general 
manager, and in 1914 was promoted 
to executive ranks as superintendent 
of coke sales. In 1923 he was made 
assistant sales manager and in 1932 
merchandise sales manager, which 


way 


BURNER 





American 
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New Heat Generating Apparatus 


a 


nounce a heat generating apparatus, burn- 


Dunham Co., Chicago, IIl., an- 


ing either manufactured or natural gas 


under automatic control. It applies to ex- 
sting hot water systems, replacing coal 


oil fired boilers, and is called “Sav-T- 


heat.” The heat generating apparatus, 


urning gas under automatic control, is 


a new method of using gas without the 
usual chimney waste of heat. The mix- 
ture of vacuo-vapor is circulated through 
the radiator system under slightly lower 
pressures than that of the atmosphere by 
an exhauster. The sectional diagram 
shows how the gas is mixed with vapor. 
Descriptive matter will be mailed on re- 
quest to the manufacturer. 


a ween 


position he now holds. Mr. Loomis 
has served on many committees of 
the Michigan Gas Association and 
the American Gas Association. 


-— a a 


New Heating Rate Approved 


vote of three to the State 
Department of Public Utilities has or- 
dered No. 2 rates, so-called, of the Bos- 
ton Consolidated Gas Co., Boston, Mass., 
to be changed so that the minimum bill 
per year for gas used in space heating 
shall be $100 instead of $75, the new rate 


By a two, 


to become effective Aug. 1. This is a 
house-heating rate and is conditioned 
upon the customer paying a minimum 
amount for gas used for space heating 


only, regardless of whether the allotted 


unt is used. 
oo — 


Book Review 


Public Utility Financing 1930-1935, 
Mervin H. Waterman, Assistant Pro- 


fessor of Finance and Assistant Director 
Bureau of Business Research of the 
University of Michigan. Michigan 
Business Studies Volume VII, Number 
4 Price $1.00. 


144 pages. 
This work by Professor Waterman 
leals with “the financial practices of the 
they are reflected in the 
purposes and uses of security, contracts 
in the financial relationships be- 

1 operating and holding com+ 


utilities as 


Consideration of the financial impli- 
ions of holding company affiliations 
is based on observation of a number of 





particular point of financial contact be- 
tween public utility holding companies 
and subsidiaries. The effectiveness of 
parental financial aid is questioned with 
a view to determining its possibilities 
and limitations. Further, this mono- 
graph contains the results of a detailed 
study of the effects and financial sig- 
nificance of diversification as a means 
of stabilization in the utility industry. 
Analysis of utility financing which 
took place during the year 1930 to 1935 
leads to some interesting and signifi- 
cant observations regarding financial 
policies in the utility industry. During 
this period there was a complete change 
of motivation which was closely related 
to the economic and political phenom- 
ena of the depression. With the advent 
of recovery, the utilities were still 
handicapped by factors which precluded 
the sale of other than refunding issues. 
This study examines the economic and 
legal conditions of the investment 
market, as well as those pertaining to 
the utility industry itself, which led to 
changes in capital contracts with regard 
to type, form of security, provisions for 
retirement, etc. Security registration, 
bankers’ spreads and competitive bid- 
ding are among the specific factors dis- 
cussed as affecting capital costs to the 
industry and the quality and yield of 
securities offered to investors. 
Professor Waterman’s analysis of 
recent utility financing takes cognizance 
of the fact that the capital characteris- 
tics of utilities, together with holding 
company domination in the field, have 
caused the utility business to be “vested 
with a public interest” quite different 
from that to which legalists refer to 
their discussions of utility regulation. 
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(Continued from page 30) 
other early mast guided holders and 
for the prints of several of these 
holders. 

One of the most interesting from 
a historical standpoint is the mast 
guided holder which was in service 
for many years at the Soho Foundry, 
Birmingham, England, where Mur- 
dock introduced gas for lighting in 
1802. Although some doubt exists 
there are many who believe that the 
holder as photographed in 1910 was 
the original holder. The same holder 
photographed in 1926 shows consid- 
erable deterioration. 

Another center post holder is 
known to have been built at the plant 
of, the Boston Gas Light & Coke 
Company, Boston, England, in 1825. 
The arrangement of the Counterbal- 
ance structure of this holder obscures 
the view of the post. 

A unique type of holder previous 
to the invention of the telescopic 
holder is described in King’s Treat- 
ise as Strattons double holder. . As 
may be seen from the accompanying 
picture the inner holder is pulled up 
and filled with air by the fall of 
the outer holder. The inlet and out- 





let pipes were between the two shells. 
The central guide inside of holder is 
clearly shown. According to Mr. 
Humphreys it is doubtful whether 
any of this type were ever built. 

Peckston’s Theory and Practice of 
Gas Lighting, printed in 1819, says 
John Malam contributed largely to 
the improvements in construction of 
cylindrical gas holders, by dispensing 
with heavy internal framing, in ap- 
plying counter-balance weights and 
chains for relieving the pressure, and 
guiding the holder by a center rod 
and tube. This last system was ex- 
tensively adopted in gas holders for 
small works. 

King’s Treatise on Gas Lighting, 
says John Malam built mast guided 
for small works and that 
many were still in use in 1879. 

From Mr. J. A. Messenger of the 
United Engineers and Constructors, 
Philadelphia, we learn of two mast 
suided holders which were located 
in Philadelphia, one at the Northern 
Liberties Gas Works and the other 
at the old Frankford Works of the 
Philadelphia Gas Works Co. The 
Northern Liberties holder had been 
constructed by an English firm about 


| ] . 
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W nat is that Intangible called “goodwill”? “Good- 
will,” says the Supreme Court, “is the disposition of the 
pleased customer to return to the place where he has been 
well treated.” Repeat orders for G.P.M. Iron Hydroxide 
in 1936 to date exceed one million bushels. This is the 
tangible proof of that intangible quality “goodwill.” 
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1835, all of the sheets having been 
brought over from England and the 
holder erected in this country. The 
lift of this holder was removed from 
the pit in 1912 under the direction 
of Mr. Messenger. 


The photograph of a mast guided 
holder was at the old Frankford 
Works of the Philadelphia Gas 
Works Company at the time the op- 
eration of the Philadelphia Gas 
Works was taken over by the United 
Gas Improvement Company. This 
photograph was taken in 1898 at 
which time the holder was still in 
operation. The Frankford Holder 
was exactly the same type as the 
Northern Liberties holder and was 
perhaps manufactured at the same 
time and by the same people who 
manufactured and erected the holder 
at Northern Liberties. 
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(Continued from page 12) 
of the air requisite to combustion is 
supplied as secondary air from the 
outside atmosphere surrounding the 
flame’. 

Occasionally backfiring is not due 
to bad adjustment of either the ori- 
fice spud or the air shutter. We have 
observed that backfiring is caused by 
too great a proportion of primary 
air, 1.e., too lean a mixture. This 
satisfactorily explains the reason 
for backfiring when burners are 
manually lighted by incorrect meth- 
od. Where burners are lighted by 
hand, customers should be instructed 
to turn burner on full, waiting for 
from 3 to 5 seconds before applying 
a match. This procedure permits the 
expelling, or pushing out, of the air 
lying in the idle burner before igni- 
tion is made available to a properly 
proportioned mixture. It is, there- 
fore, possible to have _ backfiring 
without incorrect burner adjustment. 

Discussion up to this point has 
been concerned with conditions af- 
fecting, or produced by, the orifice, 
the air shutter and the mixing head 
Basically, these factors reviewed con- 
trol the air-gas mixture comprising 
the gas input and the primary air. 
It remains for us then to investigate 
the burner head, ports and the flame 
itself. The flame will first be ana- 
lyzed as to chemical process and as 
to appearance to assist in visualizing 


Products of Combustion 
Are 
Carbon Dioxide, Water Vapor 
and Nitrogen 
—“__ 


OUTER CONE OR 
FINAL COMBUSTION 
WITH SECONDARY AIR 


INNER CONE OR 
INITIAL COMBUSTION 
WITH PRIMARY AIR 


BURNER HEAD ——+ 4 PorT 





ENTRY OF GAS PLUS PRIMARY AIR 
Gas Flame. 


which the accompanying drawing en- 
titled ‘Gas Flame” is_ included. 
In this sketch gas is shown emerging 
through a drilled port in the burner 
head. The gas on being lighted, 





previous footnotes, access could profitably 
be had to “Mathematical Calculation of 
the Energy of Flow of Gas, of Injector 
Action and Gas Spud in Gas Burners,” 
by W. Schlechtriem in American Gas 
Journal, issues of December, 1929, and 
January, 1930, “Gas Burners; Their De- 
sign and Characteristics,” by G. B. Shawn 
in American Gas Journal, issue of April, 
1930, and “Gas Burner Design,’ by 
Weaver, Eiseman and Smith in American 
Gas Journal, issues of May and June, 
1931. 
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burns in two concentric cones whose 
bases start at the exit of the ports. 
The inner cone results from chemi- 
cal combination of the oxygen con- 
tained in the primary air with the 
gas, whereas in the outer cone the 
final stages of combustion are com- 
pleted by combination with the sec- 
ondary air. 

The mixture entering the drilled 
ports is made up of the gas injected 
by the orifice and the primary air 
sucked in through the air shutter 
and mixing head. The gas and air 
are thoroughly mixed one with the 


‘other as the same progress down 


the mixing tube. Depending upon 
the kind of gas injected, the two 
basic chemical elements are hydro- 
gen and carbon in varying percent- 
ages (oxygen is likewise present, 
usually in combination with carbon 
in the form of carbon monoxide 
or carbon dioxide). The carbon is 
grouped in combinations with hy- 
drogen making up such gaseous sub- 
stances as methane (CH,4), ethane 
(C2H4) and illuminants (1.e., ethy- 
lene, propylene, etc.). Most manu- 
factured gases have a high percent- 
age of free hydrogen and carbureted 
water gas also has a relatively high 
carbon monoxide content. However, 
most salesmen are scarcely inter- 
ested in the chemical analysis of 
gases other than to know that, de- 
pending upon the kind of gas, the 
constituents vary and also that com- 
bustion is essentially a process of 
rapid oxidation in which the oxy- 
gen of the air combines with the 
basic ingredients of the gas (main- 
ly hydrogen and carbon that are 
common to all gases) to form two 
simple and common resultant gases, 
water vapor and carbon dioxide. Of 
course, the nitrogen which, together 
with oxygen, constitutes ordinary air, 
goes through the process without 
chemical change. Then, irrespective 
of the type of gas, the final prod- 
ucts of combustion in a top burner 
are always water vapor (HO), 
carbon dioxide (CO) and nitrogen 
(Nz). The problem of interest is 
that which happens in bringing about 
the change from the primary air-gas 


The U. S. Bur. of Stand. recommends 
in Cir. No. 394 as follows: 

a) Distance from tip of orifice to 
throat at narrowest point be 
twice that of inside throat diame- 
ter. 

b) Distance from throat to base of 
burner head be not less than 6 
times that of throat diameter. 

c) Throat area be equal to 40% of 
total port area. 

d) Net effective air shutter opening 
be at least 1.25 times the total port 
area. 

By process of trial and error these ra- 
tios have been found to be best in prompt- 
ing proper entrainment and mixing of the 
primary air and gas. 
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mixture entering the ports to the final 
products of combustion. 

As previously intimated, the oxy- 
gen contained in the primary air is 
completely absorbed into combination 
while burning within the so-called 
inner cone. This first zone of com- 
bustion, or inner cone, rises to a 
height, with a properly adjusted, 
star-shaped burner, of about 4” in 
contrast to the outer cone of about 
134”, both of which are sharply de- 
hned and dis‘inct in oudine. The 
inner cone is bright green verging 
er. to a blue in color. The exact 
chemical change occurring during 
this first, or inner, zone of combus- 
tion is not entirely known®, but it 
has been established that such oxy- 
gen as is introduced via the primary 
air undergoes a combination with the 
gas, thus leaving no free oxygen at 
the conclusion of the inner cone com- 
bustion. 

In the outer cone, final combus- 
tion is completed to the inevitable 
and final water vapor and carbon 
dioxide, after which process, all of 
the useful heat may be said to have 
been liberated from the original gas. 
The overall height of the flame, that 
is, from the port exit to the top 
of the outer cone, should be such 
that just the tips of flame be allowed 
to scrub the under side of the ves- 
sel. When yellow flickerings in in- 
termittent flashes are distinguishable 
in the flame, the probability is that 
these are caused by fine dust or dirt 
particles rather than by insufficient 
air. Permitting the flame height to 
be too great will result in carbon 
monoxide due to incomplete com- 
bustion, there being insufficient time 
for all of the secondary air required 
to come in contact with the burning 
gases. This circumstance ably il- 
lustrates why in designing burners, 
provision should be made for the 
admission of as much primary air 
as is possible, inasmuch as the 
greater the per cent of primary air, 
the less secondary air required, and 
hence, the shorter the overall flame 
with consequent lessened chances for 
resultant carbon monoxide. 

Now we are arrived at the ex- 
cess secondary air phase, which was 
previously defined. That any air 
over and above that required to 





* Combustion involved in the inner cone 
is generally accepted as a process called 
hydroxylation. By means of this phe- 
nomenon, explanation is offered that the 
hydrocarbons literally decompose with 
added O:, first into unstable, “oxygenated” 
compounds of alcohol, and then into an 
aldehyde with, as Haslom and Russell 
state, “the first addition of oxygen to the 
hydrocarbon molecule gives the hydroxyl 
group (-OH) characteristic of alcohol.” 
The process than progresses with the fur- 
ther separation into CO and Hz, which in 
turn combine with secondary air to the 
ultimate products or CO, and HO. 
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(Continued from page 47 
supply oxygen requisite to support 
ing combustion, cannot enter into the 
process actively is obvious to all 
This excess secondary air, therefore 
does not serve any useful purpose 
But, since excess air, if present, is 
intermingled with the products of 
combustion, such superfluous air a: 
quires the temperature of the prod 
ucts, thus lapping up heat, which is 
difficult, if not impossible, to recove 
Excess air might be said to dilute 
the temperature of the products of 
combustion, thereby tending to re 
duce the heat usefully recovered in 
the cooking operation’. This excess 
secondary air is at present one of 
the chief sources of thermal loss. 
Methods of controlling secondary ait 
by means of specially — drip 
trays and semi-closed tops will be 
discussed in the next ale. 

























Several observations are still in 
order with respect to the burne: 
ports. The distance between the 
ports must be such that the flame 
jumps rapidly and surely from port 
to port in igniting. Secondly, the 
area of each port must be large 
enough so that the amount of gas 
will not be so great as to produce 
a flame excessive in length. Next, 
the port must be so drilled and the 
hole of sufficient depth so that 
gas will flow outward without undue 
turbulence and prevent a streamlined, 
stable flame. And still again, the 
area must be such that the gas ve- 
locity will at least equal, but not 
greatly exceed, the so-called “‘igni- 
tion velocity” of the gas. This latter 
forbidding term has to do with the 
rate of flame propagation*, or the 
speed with which flame travels or 

















* One point that ts confusing to many 
gas men is why even though it makes for 
better thermal efficiencies to design a 
burner to entrain a high per cent of pri 
mary air, that in adjusting burners in the 
field tt 1s generally regarded that the soft 
flame, or rather rich mixture, is prefer 
able. As paradoxical as this may appear, 













the statement is nevertheless truc De- 
signing burners for high primary air con 
templates a reduced secondary air supply 
uith consequent increased efficiency. Con- 
versely with the actual burner, the setting 
of the air shutter to accommodate low 





primary air results in a longer flame 
which in itself, tends to exclude excess 
secondary. Caution must be exercised in 
setting for too soft a flame, because a 
increase in gas pressure might be pr 

ductive of an overly rich mixture witli 
wtherent CO dangers 











* The characteristics of flames Ire j 
preciably influenced by the “ignition ve 
locities” of the gases being burned ] 
the primary gases, hydrogen has the 
est rate of flame propagation, hydrocar 
bons the slowest (approximately 15% that 
of H:) and carbon monoxide in between 
For this reason, manufactured gas burns 
much more rapidly than natural gas and 
with a more clearly defined flame 
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ponders the strengths and _ vicissi- 
tudes of the Gas Industry the deeper 
the appreciation of the supreme im- 
portance of the prosaic top burner 
on the domestic range. 
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. Use Double Seals for 
Economy and Tighter 


Connections 


Copper pipe is neat and flexible—Hays 
Double Seals make strong gas tight con- 
nections. Together they make a modern 
team worthy of the finest gas appliances. 
Note how the 2-faced pipe flare (45° + 
90°) makes up on the 2-faced machined 
seat of the fitting. It's copper to copper 
with no sealing 
agent required. 
Write for cata- 
log. 


HAYS MFG. CO. ERIE, PENNA. 
HAYS DOUBLE SEALS 
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CHOOSE THE 

CHELSEA FOR 

YOUR PERSONAL 

HEADQUARTERS ow 

ING THE CONVENTI 

WEEK OF OCTOBER 25 

The Chelsea is located on the Board- 

walk only a few blocks from the 

Municipal Auditorium 

Special daily Convention Rates 

European Plan 

Double room & bath $5, 6, 7, 8 

Single room & bath $3, 3.50, 4, 5 

If American Plan is desired the addi- 

tional daily rate per person is $3.00 

Make your Reservations now 


ADDRESS 


Miss Betty Torpey 
Convention Mgr. 
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RIGHT ON THE 
BOARDWALK 





ATLANTIC CITY 


JOEL HILLMAN «+ J. CHRISTIAN MYERS ~ JULIAN A HILLMAN 


TOOL AND SUPPL 
FOR GAS ANDELECTR 


MODERNIZE wir aa | PRODUCTS 
KX -: a vown Potstuf 
TRAILER — an 


MOHAWK ASPHALT HEATER CO. 


S6 WEAVER ST SCHEN Taor 
O0 FARK PLA 





The Reliable Shut-Off for 
Street Mains 


Equipped with Improved 
Patented Locking Sleeve. 
which locks both handles 
to the pipe. Stopper can 
not slip. Gis cannot pass 





Safety Gas Main Stopper Co. 


523 Atlantic Avenue, Brooklyn, New York 
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“WANTED” 

Gas Engineer with sound engineering back- 
ground and broad experience in general gas en- 
gineering and operation. Both natural and man- 
ufactured gas experience desirable. Ability to 
analyze operations and make economic studies 
and reports essential. Write fully stating age, 
experience and salary expected. Address Box 
No. 1069, c/o American Gas Journal 53 Park 
Place, New York City. 











Coal Gas Plants—Hori- 
zontal Ovens, Benches, 
Refills, Additions, Re- 
pairs, Charging and Dis- 
charging Machines 





IMPROVED EQUIPMENT ~ RUSSELL ENGINEERING 


DIVISION OF 
COMBUSTION UTILITIES CORPORATION 
24 STATE STREET 
NEW YORK 


Oil Gas Plants—‘Refrac- 
tory Screen” Process for 
Base—Standby or Peak 
Loads—On Existing or 
New Water Gas Sets 
Low or High B.T.U. Gas 



























Pipe Corrosion and Coatings 
(Continued from page 16) 


been found where the pipe was completely submerged 
in water. The inference must not be made from this 
statement that wherever a pipe is submerged corrosion 
will be severe, but rather that when a main must be sub- 
merged, careful consideration of all factors is important. 
Also the important corrosive factor may not be due to 
the water in which a main is submerged, but after sub- 
mersion currents carried by the pipe may flow from the 
pipe into the water, greatly accelerating corrosion. 

Pure water would not be a source of sufficiently severe 
corrosion to require protection. The limit of deteriora- 
tion in pure water would be the maximum ability of 
water to dissolve the metal. Moisture or water is pri- 
marily the vehicle which conveys corrosive agents to 
a metal, although curiously, many of the agents which 
would not in themselves be corrosive become so through 
association with moisture, the water actually being a 
participant in the reaction but remaining unchanged in 
volume in many instances, due to the disassociation of 
elements forming water being reversible in the pres- 
ence of oxygen. This association of moisture with cor- 
rosive agents may be viewed as a contamination of the 
water and may occur from sources too numerous to 
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catalog. If it is possible to recognize the sources of 
contamination, their elimination as corrosive agents is 
frequently possible. Air pollution in the vicinity of 
specific industries is an occasional source of corrosive 
agent as rain scrubs the atmosphere. 

Material used for the filling in of land, refuse and 
waste and other artificial disturbances of nature may 
be the sources contaminating water which eventually 
comes in contact with mains. Consideration of the 
sources of water contamination are only of vital im- 
portance where metals have been installed without any 
effective protection. A study of water contamination 
is frequently valuable in indicating the difficulties en- 
countered in localized areas after unprotected lines have 
been economically justified over extensive areas. 

The conductivity of a soil is altered with changes in 
the salt content. The complexity of corrosion studies 
is again indicated when considering that among other 
things, moisture also affects soil conductivity. Prac- 
tically all factors which increase the conductance of a 
soil also directly or indirectly cause corrosion. While 
this statement indicates the importance of conductance, 
experience has indicated that other factors in addition 
to conductance must be considered to predict the cor- 
rosiveness of soil with a greater degree of accuracy. 


(Part III will appear in September issue) 





Los Angeles Utility Provides New 


Manufactured Test Gas for Pacific 
Coast A.G.A. Testing Laboratory 


As a result of the recent change- 
over from manufactured to lique- 
fied petroleum gas service in the 
town of Escondido, California, it has 
been necessary for the Pacific Coast 
Branch of the American Gas Asso 
ciation Testing Laboratories to seek 
elsewhere for a source of manufac- 
tured gas suitable to its purposes in 
testing gas appliances and their ac- 
cessories. Arrangements have, ac- 


pressing stored 


stored in a 


pounds per 





cordingly, been completed with the 
Southern California Gas Company in 
Los Angeles for the new supply. 
The accompanying illustration pre- 
sents a general view of the Pacific 
Coast Branch Laboratories’ set-up at 
the Santa Fe plant of the Southern 
California Gas Company for com- 
manufactured gas 
into cylinders for subsequent truck- 
ing to the Testing Laboratory on 
Towne Avenue. The gas is 
150,000 cubic foot 
holder, and is pumped there- 
from and compressed to 1,500 
square 


the compressor at the right of the 
general view. The resultant high 
pressure gas is forced through the 
overhead line to a manifold feeding 
the central bank of ten cylinders. 
Five are filled at once. Each cylinder 
draws ninety cubic feet of gas from 
the holder. Fifty cylinders in all are 
filled at each trip. In the com- 
pression process there is a loss in the 
heating value of the gas of approx- 
imately 29 Btu. per cubic foot. 
The inset close-up of the com- 
pressor unit shows the water cooling 
provisions and rugged construction 
required for packing a month’s sup- 
ply of test gas into one truck load of 
high pressure cylinders. 


Source of 


er AEs 


inch by National Radiator Corp., Forms New 


Air Conditioning Co. 


In order to provide a single source 
from which to procure coordinated 
equipment for year round conditioning 
of air within homes, specialty shops, 
and small commercial buildings, the 
National Radiator Corporation an- 
nounces the formation of a subsidiary 
company, National Air Conditioning, 
Inc., with sales offices at 101 Park 
Avenue, New York City. 

Charles P. Culbert has been elected 
vice president and general manager of 
National Air Conditioning, Inc., and 
will be located in New York. Among 
other appointments, is that of L. N. 
Hunter who becomes vice-president 
in charge of engineering for the new 
company. 
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“THE BOOK OF THE YEAR” 


















“A Book Like This Has Long 
Been Needed To Enable Our 
Salesmen to Present A 
Sound and Convincing At- 
tack on This Most Worth- 
while Business of our Indus- 
try.” 


A. M. Beebee, 

Gen. Supt. Gas Dept. 
Rochester G & E Co., 
Rochester, N. Y. 


CONTENTS: 


Chapter 1—Engineering ABC’s 
Chapter 2—Water Heater Types 
Chapter 3—Hot Water—How Much? 


A VALUABLE AID TO EACH 
OF YOUR SALESMEN 


“A Real Contribution 
To The Gas Industry.” 


R. A. Koehler, 
Chairman, A.C.A. 
Water Heating 
Committee 


Single copies $1.50 postpaid 


Liberal discounts for quantities. 


Chapter 4—Gas Consumption for Water Heating 


Chapter 5—Water Piping & Installation 
Chapter 6—What Size Heater 

Chapter 7—Automatic Heater Accessories 
Chapter 8—Competitive Water Heating 
Chapter 9—Hot Water—For What? 


Order Your Copies NOW—> 
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ACTUAL OPERATING RESULTS 
CONFIRM 


QUALITY 


y 
) 4 deci > 
# 4 | [ 1 ( [ / ) -The Chemical and Physical characteristics of Connelly 
Purifying Material give maximum Capacity of Absorption, as proven by—(1) Removal of 110% of the 
Oxide Ore Weight on one fouling and still removing 100 grains of sulphur when dropped; (2) Absorp- 
tion of 65% of sulphur on two foulings. These are just two cases from a long list of satisfied users. 


id 1 ¢ / Ll] ig ) -Connelly Iron Oxide contains a high quality and 
quantity of Hydrated Alkalinized Ferric Oxide which accounts for High Activity in removing traces of 
sulphur over long periods of operation as shown by Catch Box service where boxes have been on the 
line for over three years without removal. 


Sponge” have practically 


B. 1 ( K PR ES Sl "R Plant operators using Connelly “Iron 


f tten about Back Pressure. Material can be mixed on coarse, tough 
shavings or special fillers p rtioned from Connelly Wood Chips and Shavings can be supplied for 
service requiring unusually low pressure loss. This latter type of material does not compress readily 
and better distribution of the gas through the box is obtained. 
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CONNELLY PRODUCTS 

“Iron Sponge” “U"—Gauges Governors—Station, District, 

Unmixed Oxide Back Pressure Valves Service, Appliance 

B T U Indicators Grip Packing Gas Screens 

Distribution Supplies Gas Tape Counter Balanced Manholes 


+ + 7 + + + 
CONNELLY IRON SPONGE & GOVERNOR Co. 


3154 S. California Ave. 200 S. Second St. 
CHICAGO. ILL. ELIZABETH. N. J. 
New England Agent: T. H. Piser, Wellesley Hills, Mass. 





